I i e b e B T L L LTI gt

—RVATLABLE FROM -

4

%
BD 183 374

AUTHOR _

TITLE
o -

INSTITOTION -

SPONS AGENCY

PUB DATE
CONTRACT

.NOTE

 EDRS PRIGE
DESCRIPTORS.

ABSTRAC1

".
hd

'DOCUMENT RESUME * ,
# e o S¥ 029 960

McCormack, Alan J., Conp.

Outdoor Areas’ ag Learning Laboratories, CESI
Sourcebook An . Occasional Sourcebook of The Council
for Elementary science, International.

ERIC Informatlon Analysls Center for Science,
Mathenat ics, and Environm@ntal Education, Columbus,
Ohilo. .

National Inst.. of qucation (DHEH), Washingtont.
D.C.

Daec 79 ‘

400-78-0004

219p. -

“Infornatlon Reference Center fERTCfTRﬁT;'Thﬁ“ﬂhio“””;“““““'““

State University, 1200 Chambers Rd., Brd Floor, . (-
Columbus, OH 13212 ($6. 50)

MF01/PC06/Plus Postage. ' r
Class Activities: *Barth Sclence; Ecology: Elementary
secondary Fducation: *Environment; *Environmental
Education: Interdisciplinary-Approach: Natural ~°
Resourcess *Qutdoor Education: Pollution; *Science
Education: Solar Radiation: Water Resources

f

This quide is intended to be a source of ideas for

‘outdoor learning ac ities appropriate for youngsters in elementary,

. widdle, and junior hi%h schools. Tt may also be useful for those who

work with children primarily in-outdoor settings. Decislions as to
which activities aré appropriate’ for particular age levels are left
to the teacher. Each activity jncludes title, fccus, challenges,
materials and equlpmen -, instructions, further challenges, and
references appropriate to the activity. Activities are ‘designed to
assist the teacher in usinag ou*docr areas surrounding the school as a

laboratory for efféctive instructionm. (Authot /RE)

*

LN

) . i b

«

\ '

-

g .
#****ﬁ***************@*******W****************#***********************#
S Reproductiors supplied by EDRS are the best thet can be nade

frem the oriaginal docgument,

* ¢

L

*********************#********&*#**************#**ﬁ**********#*********

P B L B B s L L e e R R e R R D e T Rt L g e oLttt ottt ettt e

L



LT g

-

|

~

s

513183‘3- 74

St T —. S
. .
s
L
I/. - -
L4 LS ' L
’ s <« Tng PERSON OR ORGANIZAION ORIDIN:
- e Torg g ATING 1T POINTS OF VIEW ORQPINIGNS
R .-*/- STAYRD 0O NOY Nucesmm\%gpna-,
. A . SENT ORPICIAL NATIONAL INSTINNG QF -
. ' // £0UCAJION POSITION OR POLICY . -
! ' . : ] A
. '/’ 7.'.. ' ’ A
QUTDQOR AREAS AS LEARNING LAB?&ATORIES . _
- _/'/ / e ’ , .
- ; . . . NI
EST/SOURCE :
. GE51/m0uRCERGOK
e // / / ) ' .
4 . '

» | / / - ; . . :

' Gompiled fnd Bdiced by S
ALAN J, McCORMACK A - ' (

gclence and Mathematics Teaching Cégtar S

University df Wyoming .
Laramle, Wyoming :

J
/
8 .
-
. N
. i K
.

. An Occasignal Hourcebook of Coe
The Council fox Elementary /Scilence, International_‘

L
. . N

{
Published by e I
Y . . B . .
ERIC| clearinghguse for Sclence, Mathematics
S . and Environmental Education :
~ The Oh%o State Upiversity _ ..

% . Collége,of Education
1200 Chawmbers Road, Third_?loor_ '
: ,Colvmbus, Ohic 43212 . |
‘
. % (} ° ] XY v
De#ember, 1979 ' R
. . ) .I ’ ! ._lu ."
SN | L ,
r . - . ¢ . ‘ . ] . '

\
™~
b Y
-
JR—
<
—_—
.
i
*

-

4’ - -
‘ » - -
4 . _ . : e
' /, . R
f.’ . . . B
K _ . L e
) _ o
B »



. e g e e oy AT AT e et e B 0

T S S S T R S ---w»—w—.~- ~‘---f;-;(".‘":‘*“"{'*“““” i . . : \A ‘ 'v. .. [ 1
R . # \ . . . a
* N ' . ) . C—— . ’
) ' ’ \ N " | *
- } -. ‘ . \-"// . ‘:“. - -
. } OUTDGG ARERS AS LEARNING LABOFATORIES ’
o | . " . GESI souncxzsoox " . )
’ V4 ! . . : . .
0 ' .8 ) . ‘ - .
v \ ) . . y lp} . ) 1 ) \
S ] ‘ : i}
A T
. i
a * 4
] ' o . ,// Alan J. McCormack _rJ ) .
/ ¥4 . ¥ ‘\ . , . '. b . L .
¢ , , . Y B .
! ! ) “v __'."/ — :;f r, - . '
) | Y ERIG ¢leart nghouse for science, Ma 'ém&tica -
_ T A o/ and hnvivbnmental Education _ ; !
| I ’ / " ), ‘ / . .,—/" i .
1/ / N\ R / Y . !" "
N /'Q ...aﬁ;4nformation'caﬂter to organlze and '
o . /'* ' diaaeminate informatian and materlala on’
A 7 A - sclerce, mathematics, and @nvironmental
i education to teachers, administrators,
S . .‘gupervisorqﬁ researchers, and the public,
L ‘ A Joint project of The Ohio State -
LS : University and the:Bducational Resources
/ _ ’ Information Center of NIE. ‘s
/ b o .
/ .. | \ | ‘
/ ' oL T °J , .
! . . , . ]
: \.\ _ . ) il,‘j_ !1
] ! II I :
R \ Lt A
. 3 » ',:'
o . . " . (
- : K
/ . : :
. i - v ol i 3 _ v
) ;. . v ’ :/‘ . {ﬁ * ' A
. ¥] “w ﬁ , ~ * )



- “The ERIC-Claariﬁghéuaa for Science, Mathematics, and Envi:oﬂmentﬂl
A
Educacion is plaaaad to coopur/;e with the Council for Elementary Science, .

International in broducing this sourcebgok. We believe that this

N

publication will be. of value té‘ 1entaﬁy and middla school teachers

- /

who wiah to incoi/prata.dGAZQpr activiLiea\igiirﬁhein programs. ,

L3 <,

’
4

“comments and suggestions £ox future publications. A
\ [y
- - ; - -— _\\ . \ ——
)
“Patricia E.-ﬁlgsser
* - . Research Assoclate
) _ - Science Education
. , : _ERIC/SMLAC
. A\
. -
€
' -
<
. - %
¢ N ’ , %
o '\ A
’ A ) X ¢ ! X
\ a

This publication was prepared with funding from the National
Institute of Education, U.S., Department of Health, Education,
and Welfare under contract.no. 400-78-0004., The oplnieng :

&

) expressed in chis‘reporc do not neceqsarlly reflect the -
positions or policies of NIE or HEW,. : .
[ T e s - . »

Lo | vy, : : ' "
1 . . - s »
\ ) . < . . .
. ‘.J:[‘.I - /f\\/ [ ’ Ce . { ) . . - Y




- patories because right- %H@re,.whgre you are, are eopportunities-to study
the . anvironment while practicing 1nvastigatory skills, _ '

Ty

Preface \ . : )

.
LY

What kind of publiéacion will be useful to a busy elementary wr mildle
aschoo) teacher? That was the questipn that'CESI's‘Board of Directors
discussed in 1978. The answer, we concluded, would bela sourcebook
deacribing practical and exciting acLivitiaa to supplem@nt and enrich

‘ sclence programs. .

Here is o?g first occasional Sourcebovk--we hope. the first of. many!
This one fOocuses on using outdoor school sites as laboratoriaes, .

"Occagional" rather than "annual" because we are committed to quality
rather than te the pressure of an annual deadline, School site labo-~

\Chief organizer, editor, and author of many of the activities was Alan
McCotmack, who accepted’ the responsibility with grace and pursued it
with vigor. We are grateful to him for his dedilcation to this project.
Special thanks are due to Alan's wife, Susan, who drew most of the

1llustrations. : _

Without authors, there wouldn'f be a book, and we appreciate the fine »
efforts of the twenty people who contributed fmanuscripts. Nor is '
there a book without a publisher. Stan Helgeson, Bob Howe, and Pat

Blosser o{ ERIC/SMEAC made it possible., We offer them our sincere

thanks, % , . . . . “\
. *

Having completed our first effort, we are beginning - to think about the
next one. W& need your ideas! Send us comments on this book, sugges-
tions for themes of future\Sourcebooks and offers to author activities,

I
H
. -

/ .

1 : . | / Beth Schultz'

i ‘ President, CESI 1978 79

t ) .
. . '
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S WHAT THIS BOOK IS ALL ABOUT . ""’”n B
- . ' AN 4 ' ,
. %by Alan Mchrmack ‘ . | T ' i
: . . ! : g et f —— J-_:
. 3 e / * e
: " How mmch.of the "real" warld ‘can be studied effectively in clasgrooma?

In indoor school gettings we often_ resort to vicarious learning by
way of films, books, *and just plain talk. We as teachers tend to-
.forget that .what is really interesting to youngsters is what they<aan
directly touch, see and- -explorexfor themselves. To rephrase an old a2
saying, "The real thing is worth a thousand pictures!” :

To get to interesting Mreal™ things you ‘don't need a Eat‘school budget
and a nearby pristine wilderness., All you do ig step outside with

your class, and use whatever is there as a ‘learning laboratory., And

‘1 really mean "whatever" is thare--pavement, .clty streets, muddy '
schoolyard--any, outdoor site can be used as a place for exploratdion .

and. Learning. All you need is a little courage, & lot of enthusiasm, '

. and a few ideas about hpw to get staxted. -Once you try dut a few

. activities and see how easy the whole thing is, you'll be hooked!

The trick is to find some interesting prablems that kids can investiw' ‘o R
gate in their local environment, .Things. like playground puddles, T
melting snow, and reflected suniight béams ‘caw -be fasqinating to S e
study. Common plants’ andvanimalﬁg ﬁ%é&g, lawﬁ grass, ants, and city =f;fu‘-.y¥g¥4
pigeons cdn be approached in a genuine, 3c1entifia way,  Make it ‘ps: e G
challenge for kids and you'll be surprised. what ne§g,learn1ng actiu&w"‘

.7-

ties can develop. In addition to learning some Belentific principles@p.

‘ kids can also learp much about how to do inveﬂtig&tiéns,-squa prob- ?\%Tﬁ-_ﬂ‘ﬁf
lems, and make decisions. ~ And, they just may develup-a Tittle beatter 7?19”"[T1
1° attitude about learning, more‘Curiosity about everyday things, and a' é-_f:wm;ﬁ
. healthier respect for all environments. _ R IS
' N - . $

. The nice thing abof® the approach we are suggesting .in this book is -
\ that we, congider any acience activity to be ounly.a starting point, . . e
. much like a small seed that ‘can eventually grow into a huge tree.
\ A scientific investigation of snow melting can easily move from the
\, sclence of light'’y water, and heat into Eskimo culture (social studies)y
\‘snow sculpture (art),_or snow syntu poems (1anguage arts). Any activ- _
"-1ty inthis book can help kids develop a richer vocabulary and more . 0~
¥ interest in reading. When you get some genuinely challenging outdoor CTe
S activities going with a groﬁb of yolingsters, it soon becomes -obvious, -
. that "everything is connected to everything elseé.”" $So, we strongly ° °
\and enthusiastically endorse cutting across disciplinary lines. You ' =
1might call it a "trans—disciplinary appreach, jf' Y .

. . This book is 1ntended to be a dource of iduas for outdoor learning =

&ctivities appropriate for youngsters in elementary, middle and junior ‘
high schools. It also may be useful for anyone who works with children

A ﬁ n outdooy settings: camp counselors, boy/girl scout, leaders, park

bt recreation specialists, nature interpreters. . We have not attempted

. IR £Q "pag" most of the activitxes as being apprcpriate formany limited

2




.t

sqhoolyards ‘as learning laboratories ara suggested

-qu~Tb~Do»It- These are suggestions for. planning, organizing, and

. provide tips regarding appropriate study sites, how to motivate younge- . .
" gters, ways o€ collecting ddta, and how to "wrap up” the experience. . S

. for related, but different, learning actdvities. These challenges are

age gqpup of childreﬁ We feel that moat Qf the activities can bBe- ~

wuged over a wide range Qf age levels, so we leave decislons about - A )

what might be appropriate for any group of children o he teacher * v
%& leader of thac group. L " ' e L

.
L l v - ~ L

Chapter One of ohis Souroebook presents a var;gty of éeneral approachaa
toiusing the outdoors for' 1earn1ng. Also, \Btrategies for dovelopiug

Tﬁa remainder of the SouxcebQOk i& a gollection of . kid*t@Steé activiw_ ) . r
tigs good for outdoor ‘settings. .Many of the activities are suitable
for usd in- almost: any outdoor environment, even a pavad parki&g lot, | & .o

Othgﬁéactivities fodus ‘on the &sa of environmental sites that may be o
) '”'available near you? school sueh-as ‘streams, parks, or yacant lotg. L :

Ouw attempﬁ hqp bekn to descriﬁe activities that are qxciting, widely
usable, and designed Strictly for outdoor use. L

Where possible, activitie ‘have bean CBSt into'uhe folfﬁﬁing format'-‘

?

Title: "We have tried to inventititlenuthat reflect both-the fu

* .of the activity and its leparning focus. In many instances, odr hope RN : et

is that the title_itself will pique a youngster's curiosity./ Foxr-

example, '"Worm Grunt™ {s a ‘good, solid, ecological sampling/activity
of worm populations. The "grunting,'"™ it turms out, is don¢ by kids .
rather than the worms as kids need to &xpend quite a bit of physical '
effort to coax worms out of hiding. a - '

\

Focus: This 1s a short description of the concepts and/or ékills - :3

developed by the activity. It also provides a quick capsulization, R RS
of the activity to assist the reader in rapidly understanding what . o
the activity ie all about, : o — ~

b ]

"

Challenge(a): Using a challenge or problem~oriented approach to activi-

ties 18 one good-way to stimulate youngsters' interests. We have tried ‘
to.state one or more crucial challenges for each activity. These can =~

be used by teachers as "bet-you-can'¥' motivators, or simply as o
succinct sTatements or problems to orgahize investigations around.

»

Materials and Equipment. g list-of everything needed "1s provided wifn ' _ N
each activity., In cases where home~-mgde apparatus -is required for an
activity, construction plans are provided in the Sourcebook's Append ix,

actually 1mplementing the activities with youngsters. The aguthors®

Al

Furtheriqhﬁllenges: One solved chaﬁlenge always leads to new challenges
(and those to mew learning activities), . Here can bejfound a few ideas

entirely open~ended and solutions are left to youngsters and their
, teachers, . .7 . '

ta »
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) We‘hope'&ép w;ll.give some of thesa.a;tivixies.a try.
‘a8 not a nodisy and distracting ‘place,

‘habit forming! | B

. :\“I 3
References: Articles and books to give both teachers and students -
useful information related to the activity. ? N

And, more, -
than that, we hope you may think of the outdoors around your scheol -
but as a genuine laboratory
Caution-<these activities may be

s W K; L

R . . : ) . \

for learning. One final warning:
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. " ’. . «
HOW TO USE OUTDOOR. AREAS AS LEARNING LABORATORIES-— -
A DOZEN DIFFERENT APPROACHES

- : -"- . 3

by Elvin East _ . . . .
There are as many'appréat9ea.€b.an 6htéoor‘learning experience as there '
are differegt clasdes going ocutside the classroom to learn., 'All
approaches should be delected, developed and implementied accprding to .
the needs and characteristics of the class iyvolved. ) Teacherk, in - . '

makdng’ decisions about wh#ph approach to use, must consider the ages

of students, their experience levels, and the condrol-ability of “the

-class., - - ; . . .

~ Co K

Following are twelve different approaches to outdoor learning. Descrip-

tions are brief, but T hope sufficignt to convey.ideas abouyt when and
how to use each appraach. Where pogaible, references are included to
allow ypu to track down more comprehensive informatign about an approach..

a minimum of planning. The idea 1s simplX to imtegrate short outdoor

.The Thirty~.Second Field Trip: This appxggch 1s- very simple and involves
1

s
e \\‘_

activities with usual classroom lessons. ‘A teacher prepargs a number

of questions that are. assigned to individuals or pairs of students, . .
The students have appraximately 30 seconds to go out on the schoolyard

and visually find an answer to the question, The questions can be the

same or different.’ Follow-up discussion of the questions gives all

students an opportunity to report their answers., Thig activity may be
repeated a number of times during ‘study of a single science topic or it

may be used occasionally as part of lessons in virtually any subject

area. . ' . _ > - »

L
.

3Examp1es‘of this getivity are: in language arts, ask students to find

- objects beginning wifh: particular letters; in scilence, to spot somew-.

thidg alive (in December)i in social studies, to determine the oldest
object in the schoolyard; in art, to locate a particular texture.

This approach is inexpengﬁve and is an excellent method of introducing
your students .to outdoqr learning. It works well with any age level
and can bulld experience and positive attitudes leading’to more exten-’
sive outdoor activities in the future. The teacher and the class can.
use these brief experiences to develop rules for acceptable behavior
in outdoor settings. ) " ’ :

: . #

¢ -

References: -

‘Barge,'D. "Thirty~8econd.Field Trip." . Connections, 3(4): 11,

‘February,. 1979. -

Jddes,'o. E. and Swan, M. D. Discovering Your Environment. Danville,
- Illinols: Interstate Printers anc Fvblishers, Inc., 1971,
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) . The f/n*Minute Field - Trip:, The achoolyard or school neighbqrhood are
L. » hom¢; base for this approach. You.adapt your activitiaa td your grounds
N .. 4 or mhediate surroundings. . Whether you have a well- 1andscaped yard br

: ”_ pavement, there aye a mulLitude of activities you can undertake in' ten
. &7 .. hinutes. Unlike the thirtyJaecond trip, thig approach requires consid-
e e ‘erabie planning. The ten-minute limitation necessitates careful plan-
e - uing as does the group work involved. "Students can be .intensively -
. ¥;£ - "/involved in the planning, ‘and these activities can be used to practice
e - /‘and develop skills that are required for a.more extensive aubsequant
CoeTe e [factdiviey,
* v . v o "' ‘N N : ~ .
s l'Z Algo different frqm the thirty*second trip is the coQ&rol aspect. A |
T w o lot of, attention should be given tp development of control procedures .
T 11 8 craacion eﬁ geod outdoor we#king relatioaahipa‘ﬂu~——~»m~-~mmm---;~~¢-mem~mm=w—~~
{
Examples Of«ten—minute toplcs might be: -for a4pr1mary clasg~~to drawv,
in chalk, the ocutline of a DC-10 on the school parking lot, or to stomp
it out'in the snow on the playground. A middle schoal class migh
‘out weekly to make observations Qf a square meter plot. Daily weSther
measurements could be an activity for a fifth or sixth grade. A high
schéol class might triangilate the height of-the school or the width
of a gully., : . N ¢

References: _ ,
¢ ' ' *
Couchman, J. K. et al. Examining Your Environment Series. Toronto:
Holt, Rinehart & Winston of Canada, Ltd., 1977,

Russel, H. R. Ten-Minute Field Trips. Chicago: J, G, Ferguson
¢ -Publishing Co., 1973.

S¢hool Gardens: Many schools are reviving the schogl garden approach,

partly due to recent popularity of cost-consciousness, health foods, .
) - and home gardening. This approach should involve students in bqth .
' “planning and jmplementation. It 1s a\very easy area in which to fail,
as any gardener can testify, s0 great care should be taken in planning.
Students Involved in maintaining a garden may-develop a sense of
responsibility and skills of grbup cooperative work sihnce averyone . . ;
wmust carry his/her 1oad in order for a garden to succeed. . !

Many disciplines can be integrated ;" school garden activities, Soil

~ . studies can be done for geoldgy, painting with food dyes for art, area

o . ) calculations and production projections for mathematics, cultural and
historical studies of specific plants for social studies, finding
different names for the same plant for language studies, and nutri- "
tion and diet planning for health ! '

.o Reference:;

Comstock, A. B, Handbook of NaturésStudv. Ithaca, New York: Comstock
Publishing Company, 1911. (Available in many reprinted editions and
still one of the ‘best sources of ideas for optdoor *studies.)

———————
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* lapnd 14 available, small temporary pendq
+ blological colonization of these ponds fan be

-experiences.

' shadow studies. School, rooft

_tiong, and
_due o devedopment. This Information Is then used in arriving at a
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Schoolyard Learning Situations: With a little imaginat; on (anq perh, ps
some persplration) teachers ‘and students- can develop oftdoor lgarniﬁ
statfons in almost any achéqlvard For example, weatder stations can
be buflt by ‘kids, -or may be donated to schools/by lo @1 weather bireaus.
Monitoring weather ¢an be a regular part cf g claass} outdoor learning"
program. ' ) o/ i

.Bifﬁnfeeding atationé can be set up 1n vipiualIy nny schoolyaxd. Simple .

afr pollution monitoring statiods can aly@ be d'veloped If unpaved
can b¢ dug hnd studies. of
onduct d. Tewmporary
“blind-walk" trails can be set up in g ‘achop¥yard -whe esblindfol ed
kids can fallow a répe directing th&m through ,a seriaa bf sensory

i
T '..f'. B I T T v;__',,.. e e .

-

Schoolyard flagpoles or dungle;gyma provide 1deal. dutdobr stations for

s can sometimes be good sites for simple
outdoor puppet thegtres and art»aketching
c¢s during warm weather, = . :

,/./ A

agtronomy observatories. An
"SQudios" can be pleqﬁant P

References:

Couchman, J. K., ﬂacBea , Je C., Stecher A, and_Wentworth D, F,
Examining Yoﬁr Environment Seriés. (Astronomy,'Birds, The Dandelion,
Ecplogy, Mapping -Ymall Places, Mini-Climates, Pollution, Running

R . e - e

] [ S

Water, Small Crgd%ureq, Snow and Fce, Trees, Yéur Senses.) Minnea~

¢ Mine Publicatiomns, 1972, *

]

Jmpact’ and Eﬁviyb mental Action Projects: {Imbact studiep, modeled after

In s me stateg, most notably California, laws|require major
land dgVelopefry to have ecological impact studies done ol
mentalfdites. / The impact study involves censuses of plapts and animals
living on the/ development site, water quality and drainage determina-

edictions of ecological changes that may result in the site

project

- those ég?e by p% fessional ecologista can be enlightenitg long~term

{sion a

to. whether pefmits will ‘be issued allowing comstruction to
t; ce. place, ' SR '

L
»

: j - \." ’: .y
sJIntermediate and higher leveléclasses of 'youngsters can- conduct impact

- studies in their own communities. When a new paved parking lot, hoysing

* developmentyaor road. is proposed for'their locale, kids can do their owrl

plant, animal and water ‘surveys of the development sites, They can then
grapgle witk the problem of trying to predict what ecological changes
may result due to the: ‘proposed construction, Then they can try to
décide whether or not the comstruction seems justifiable. They quickly
will learn that a }j&b of compromising goes on in the "real" world.
Another kind of impact gtudy kids can conduct would’be the after-the-
fact type. Select some building, road, forest ‘clearing, or dther
significant environmental change accomplished by human efforts. _Then |

-~

’

future develop-~



specifically located and showcase permanent things tq be observed,
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i ‘O \ ..
have kids survev possible enyironmentdl ef
particular "development"” project.. .
Environmental action projects directly involvwe youngaters 1nftryihg
to make ilmprovements in theirn local environmehts., "Litter Brigades" -~
of students can cpllect debris from roadaides or *parks and try to get
publicity calling attention to people's carelessness with trash,
"Recycling” Ragiments"'can be organized tp collect and-recycle aluminum
cang, newspapers, or beverage hottles. '"Pollution Patrols" can involve
kids in putting SOMe pregsure on industrial and automotiye sources of-
air and water pbllucion.| = “+

-

. »

. - ] oy
v - . \ . B , .
’

. Refer.énee.;. N T e e ._.‘_‘G. e e ,,l,h,/] eI T TR
. ¢ . '

Amidei, R. (editar) Environment' The Human Impact. Waﬁﬁiugton, D, C..
National Science Teachers Association, 1973, q' “/

)
¢
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Nature Tralls: Nature trails can be.set up on a schoplyard, in a
nearby local park, or on public wilderness lands. . Trpila can be 4
organized by a teacher or students:; occasionally a prepared trall can
be used. If a prepared trail is used, the teacher should preview it

to be sure it will achieve the resulfs dewired, Some prepgred ‘tralls
are quite elaborate with booklets, statlon signs, even tape recordings;
others are simple and are equipped only with a sheet of instructions.

A nice quality of many nature traills 1s thelr selfwguiding organization.
Students can often follow the trails by themselves and benefit greatly.
from them. This takes careful planning by the trail bullder, so novice

- outdoor educators may want to use prepared txudls And practice produc-

ing thelr own trails. . When making a nature trail, remembar that a -
trail becomes permanent (right ox wrong)‘yﬁry .aasily, so it should be
carefully planned to cause little damage. to the environment.

Many nature trails have a central topic, which is elther extended
clarified, exemplified, or practiced at each stop along the trail,

A very common, and sometimes overworked, trail is the blindfold trail
where senses other than'sight are stressed. Ofher good trail topics

.are estimations, calculations, animal signs and homes, poetry, history

of an area, local insects, and traees. Nature trails can be distin~ .
guished from field trips in that a nature trail's stops are always p

References: '
National Audubon Society, Inc.: Trail Planning and Layout. New Yorki
National Audubon Society, 1971, -

! -

. Sharpe, G. W, Interpreting Your vairOnmentmz New'?ork: John wilay

& Sons, Inc., 1976 Chapter 19
. . Y,
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Where a nacure trail consists of a seriés of interrﬂlated stOps a

~ animals, _ .. ’ \

. in this Sourcebook can be done in urban settings.

Field Trips: Previoualv described @pproaches may or may not involve
taking the class away from the school grounds., TField trips frequently

do requite this, and so additional problems.need to be considered:
transportation, -axpenses, and permission forms. Most schools have \
policles regarding ptocedures for field trips, and these should be
gat&fully fgllowad - : ‘

Jield trip is usually a journey to a single lgcation at which a nufber

of activities may be undertaken., Though these activities may be inter- \
ralated by topic, they sometimes are not., Fileld trips require good e
organiz'tion and teacher control. A lot of pre~trip preparation and

follo up should be included, “& v ' < '

\

-Nﬁfuralﬂsettings,'such as farma, foreata, or rivars are good deatinaw t
‘tiong for field trips; so are museums and -zoos., If s .river i1s wvigited,

- gome activities might be: plant and animal population counts, water

tests, profile drawings, water speed meagurgménts, water vollme esti-

mates, river history studies, arosion observations, and pollution -
tegts. At a zoo, students might ssify animals by geographic origin 0
or blological taxonomy. Or they could examine cage constxuction, inter-

view keepers or veterinarians or do indepth studies of specific

v

References:

L] . - ‘ -

Donaldson, L. and Donaldson, G. Field Trips~-~How to Plan and Use Fileld
Egperiences in Conservation and Resource¥ﬁ§g§§dugation. Austin,_
Texas: Texas Education Agency, 1963,

Swan,‘M. Tips and Tricks in Qutdooxr Education, Danville, Illinois.
J/ Interstate Printers and Publishers, Inc., 19708 . '

L.

Urb&h §fdﬂies. I am idéntifying this approach separately from fleld ] v

trips because it has been ignored for so long by outdoor: educators.

It is ot ‘necessary to visit a natural or pristine rural setting to .
have a good outdoor education experience. Urban settings have much ’
to offer. This approgch attempts to give stullents a different view

of things they see ar und them every day in cities.

For an urban study trip you nded not den//gave your school, ;A trip
to the boller room for a study of how the“school 18 heated can be ah
enlightening experience. Most governmedt agengiEs\and many private
industries welcome well-planned wvisits from syfudentls. Many urban
institutions have gulded tours, but these sholild be supplemented with
preplanning so students come prepared with questions and things to
look for during the tour. Classes of older students might take trips
in smaller groups, without a teacher, to a 1awyer’§ office or to inter-
view a chirOpractor. Others might visit a bakery, a hardware store,
or a, pilot's scheol, Unusual occupatipns and everyday activities are
equally interesting to look at very closely, Many of the activities

«

¢ . .
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References: - '
‘ [
. « Wurman, R. 8. (editor). Yellow Pages of Learnin% Resources. . Phila- \
: delphia: Group for Environmental Educationm, Inc., 1973,
. . ’ Hester, R. T. Neighborhood Space. Stro&sburg, Pennaylvania- Dowden, :
' ' “Hutchinson § Reed, Inc., 1975." . S
L . | \ \
l~ ' . Day® Camping. Simiiarities exist between this approach and the field . a

trlp approach. Bdt, the stress of this approach is so different it
. . deserves separate categdrization, Teachers, im planning day canping
© . activities, normally stress camping skills. Studedts take on respons’i- .
.~ .bility for preparing méals, and- organizing. at.least-part -of -the-day's - - .
. outdoor activitid®. Social interaction and. deyvelopment .of respongi- - n
bility are main concerns for .this approach. Students share with .peers ~ = -
"and teacher the dally funcfions they usually chly expefience with their
families. This approach is often good for uniting a class?Into a more
coheglve group or for preparing youngsters for overnight camping expe-

riences. 'f% e )
o _

The same types of’éctivities may be used for both field trips and dav
camping. Some day camp programs, however, are quite unique. For
' example, some recreate a day 'in the life of a farmer or ploneer, ’
Students might spend the day helping with chores on an old-fashioned .
farm or working in various stores in an old restored town and sharing -
~a meal around a bilg harvest table. In the evening kida learn what it
was like before television or electricity was invented,” They learn how
to quilt, whittle, tie knots, or enjoy songs: around a campfire Time
gpent in a teepee or in an old bunkhouse will be etched in students
memories for a long time. o
: + o .-'*.‘.\:l )
" References: : _ : T e vﬂq”ﬁ

Van Der Smisseh? B, and Goéring, 0. H, Nature-Oriented Activities. T L
Ames, Iowa: Towa State University Press, 1969, -

=3 "‘

Marks, V.' Cloudburst: A Handbook of Rural Skills and Technology.
Seattle: Cloudbursat Press of America, Jnc., l973
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Outdoor Schools: An outdoor school usuallx lasts three to five days,
using half or all of a regular school week, , Students stay in sdme
 sort.of permanent bulldings or under parmqnently located canvas teepees
‘or tents. All er most food an¥ other services are supplied for them.
Their schedule run® much like at school, with morping and afternoon
activities balanced with recreational time. Unlike regular school

', they are involved with evening and night activities, -

A week's activities might be organized around a theme such as: MWhat

does the future hold for us?" Interdisciplinary projects can be encour-
» aged: design furniture that uses less wood, make a trail.that does not

damage the environmepht, study forest 3uccession, look at';he life cycle

0 L | RS Es o ,
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i of a tree, calculate the amount of lymber in a forest, or play games
- that do not use materials or harm the eavironment., »
. . ‘ : . - -t ‘ . : . \ o * b : ) 4 )
L . References: | \ : ' . -
* Hammerman, D. R, and Hammeyhan W.- M, I}gching in.the Outdooxs. - -
. " *Minneapolis: Burgeaa Publishing Co., 1971 Chapter IV. _ (
o - Shoreline School Diétrict No. 412, An Intendiscipliuary Outdoor Educa-
» o tion Program. Seattle, Washington: Shoreline Public Schools, 1966.

N t y . ’ b - . : . .P
'm . : School Camping Teachers interested in stressing social aspects of

T ""cutdbaf'gducatidﬁ experiences” oftenichooss tnis§approa_ﬁr“”ﬁs the Ttitle —

. Meamping" implies, this experience usually involves sleeping under can-
. + vas or In handmade sheltera. Students are responsible for their owm
N * meals and for' pqtting‘up or constructing t?@ir own ghelter. Many camp
e ‘gkills are taught and practiced, and care is taken not. to damage the
environment. Many activities similar to those of an outdoor school can
‘be used, but the central theme of the week ox weekend is the survival
of the clags. : . % ¢
) A, e ~

Student respgnaibility is often extended to include most of the plan-
ning for a school camping experience. At a winter camp they njght study
animal tracking, camp cookery, smow profile studies, igloo building,
_snowshoe construction, snowshoe games, plant winter endurance adapta-
tions, and‘hypothermia problems of pe?ple and animals, .

-

" ' Refereh&es:', ' . ' Lo

v

. ) * o * B ’ ' ‘..e‘

MacMillan, D. L. School Camping and Qutdoor Education. Dubugue, ona:
Willianm €. Brown Go,, 1956, T

O Thurston, L. A. Complesd Book of Campfire PrOgrams. New York:
| Association Press, "1960. ' :

»
L

Adventure Programs: . . To many, this approach is the ultimate in an out-
door experience. The goal of this approach 18 to provide students
with an excitigg outdoor physical challenge or adventure., Expertise.
is required on the part of leaders of these activities|, «Many schools
have developed their own adventure programs, but many others use
expert-led "outward bound” type schools. A Yot of pretraining is
-required for students and.teachers, including emergency and first aid’
techni . Very careful and detajled planning is required to ensure
the sa y of all involved.- .

Advengure programs vary in'length from a vew hours to several weeks,
Often, brief outdoor experiences are used to develop necessary physi-
‘¢cal and group participation skills before a major adventure 1s under-
taken. Examples of this type of approach are canoe tripping, white
water kayaking, extended backpacking, sailing,,ski tripping, caving,
ard mountain climbing.

-
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| " Washington: Survival Education Aaaociqtion, 1975, N
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" All of the varipus appYvaches to oqtdoor education T"Ve described can
provide exciting, worthwhile, and mﬁmorable experiences for kids. «
S Activities inciuded in this SéurceprR can be used with: whichever
-approach you choose. The impaortant’ thing is to .get your youngsters
outdoors and engage .them-in challengxng Tearning apiaodes. o -
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e ¢ HOW TO DEVELOP YOUR SCHOOLYARD FOR OUTDOGR' LEARNING

by Ellen Vande Visse
-

.
. .
. : . .
.
- .
3 - E . . ]
- . . .. »

: All too frequently schools are canstructed on sites ‘that have been .
. :7 leveled, drained, and danuded: Wetlands are ?ﬁlled,‘br massive erosion
prevalls. Finally, a few sograwny trees and a sparse lawn are'planted.‘
Indoors, there is design to.maximize education., Outdoors, there is aﬁ
W ; etological and educational desert. The vast expanses are only ¢bnven-
lent for rows af lawn mowers. A few pleces of cold.metal.playground
_equipment are eventually plunked down in a preclse row, Childgen are

never asked what they would. like to haveon their playground.

Yot that site could be a vibrant - learning facility, replete ‘with pond,
compost bin, nature trails, weather station, habitat plots, and drbore-
tum. Enriching dull school sites can generane as much excitament as
being the season's champlon in footballwwand maybe-more! - If the under-

“taking truly capltalizes on th& spectrum of resources a school community
has, school site enrichment becomes a ptoject to which everyone contyri~-
butes. When students, - teachers, adminiﬁtrators, parents, and community
paople team up to fashion play equipment or beautify a courtyard, a very ©
real "school spirit" results. Planning, scrounging materials, hauling, . .
planting, and bullding begin to spark a team pride that gaea'deeper than
an athletic campaign.,

LG Stép 1--Initiating the Action: Anygne can initiate the acf!iﬁ A

A pgziZ; was the motivator at ome school; the student council srarqu

¥ action at another. Sites have been enriched becayse of a single
teacher-or class. Others have been initially triggered by an interested
citizen or principal. This person simply needs to be someone with
vision and interest. The important path to Step 2 is to share that
vigion with a wide circle of people., The initiator must see that a
Vcommittee fs organized. : ‘ H

-

Step 2--Set Up School Site Development Committee' Build on the notion
of ,"The more involved, the better,” Invite a wide representation of
people to your first meeting. Include parents (mothers and fathers!), .
neighbors, administrators, teachers, studenta, groundkeepersy and other
regsource people. Explain the general vision of. this =mite enrichment
venture. A motivational film, filmstrip, or slide bresentation can
help at this stage. Then walk your group through your outdoor area. *
Assess what you have, good and bad. Braifistorm ideas and record them.
Uon't dwell on praccicalities or problems just now. -Encourage dream-
ing. List all ideas. ' v

i

Two other things need attention. First, set a date for-the next meet-
ing of the committee., Second, determine who else should be involved
in this potential enrichment project and how to involve them: e.g.,
resource people, staff, and students. Plan a procedure for enlisting
their interest, support, and ideas before the meeting adjourns.
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Step 3--Presentation: The entire school-staff needs to feel a part of

. - these beginning stages. They need to see potential benefits to their - i
2 ‘teaching, (For instance, mgre art atudies if the courtyard is land-

) gcaped; more inspired writing after a walk on the nature trail.) - Gear * ®
the staff presentation accordingly. Stress the educatlonal values for
students in such an undertaking. - ' )
Remember that the custodian and/or groundkeepers are part of the. staff.
Without their support, tree seedlinggpdo not get watered and will prob-

_ ably get mowed dowm over the summer. Ask for thair help and always S ~

. ) involve them, . - ‘ ,
: . S;gp 4?»Expand and Fofmaliié.the SitenCommittee: Initial meeéings are. '

et .. Just thatl _They never have all the pecple you'd like tp have involved,. . ..l . «

. For this next meeting, seek out, resource people such as soil conserva- -
tion speclalists, local nature center pexgonnel, environmental and '
outdoor education coordinators, Cooperative Extension agents, land-
scapers, landscape axchitetts, foresterq, Dapartment of Natural
Resources or Conservation biologilgts, .

This stage dssumés a rising level of interest and commitment. Projects

and leadership have started to emerge, Choose a chalrperson, secretary,

_ treasurer, and photographer. Before adjourning, establish dates to tour

other sites that are exemplary and to meet with an outside.expert, .
(/ Determine how to gather. student ideas, Finally, set a date to estab~~ ' *
lish priorit1e8a~after gite visits and further brainstorming

.Step S~-Gather Student Ideas: ‘The gulding principle is: remember o
students are, the ones who play on the school grounds. They are the .
ones for whom any development is done. School site envichment that  °

18 done strictly to look impressive to the adult eye completely misses
the whole goal of schools: education for children. Children are .
rarely asked what they would like to have on their playground, yet .
they're expected to love and protect it. And as adults they're also .
expected to know something about land-use planning, public participa-

tioq, realistic budgeting, etc, :

Site Ehrichment projects can provide that training in the school's
backyard. The planning process must lnvolve the recipients of those
plans” if student interest is expected. .
: : Gathering input can be done in various ways. Teachers can have indi-
‘ vidual classes submit ideas by drawings or ‘lists.. A film or filmstrip o8
could be rotated to each class for reactions, discussion, and sugges-
° tions. The principal and staff could plan an assembly to introduce
o " the idea of improving:the site. Or, student representatives elected
' to the School Site Enrichment Committee could submit models, sketches, .
_ +  and master pians. In short, teachers simply need to ask what the B @
SR students would most like to see on their school grounds. '

: - The committee,can.then sort through them for common denominators and
. realistic projects., Expect that four basic requests will surface
~ whether the school is urban, rural, or suburban: wildlife, water,

- "

— ! ";- . N < .
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Share your findings at the next meeting,

.
A

contour, and trees/flowers, Among play equipment gbenmost popular are
the ones that move and have challenge.

Step 6--Tour Other Sites Arm your committee with cameras, and go visit
some other playgrounds. Watch your yauthful members—-see which equip-

- ment sustaing” intrigue after initial exposure, Take prints and slide

photh if pogsible. . : -

Arrange to have soméone from that school or Park meet you at the site,
Find out thelr.problems, .costs, and maintenance. Ask what areas hold
student interest the longest. Ask for his/her help in your planning.
‘Weport all this back to your school as goon as the photos are ready.

e e e IR B +

Step 7--Choose Priorities. At the next .total committee meeting, sort
through all the ideas submitted. Whittle down your idea lists.. Choose
fhe most feasible and popular suggestions to do first, Remembef”that
momentum and credibility are at stake. It is wise to make*your first.
project(s) short, highly visible, #nd easily reachable. Don't burn out
the workforce on’a three-s¢ason lef cabin-raising on your firgt round.
Choose one small project the group cam do well, "Assume that good media
coverage and esprit de corps will propel your committee through your
other priorities ldter. > _

‘v

Remember, too, that group decisions take time. - Pond propoaals trigger

fears of safety and smosquitoes. Hand-made play equipment raises images_;

of slivers and aocidhnts. A broad-based committee represents a wide
range of concems., This group's debate and eventual resolution will

. determine .the commitment for or against the above. Most groups finally -

decide that children are. educated to watch for street traffic and should
learn water safety too. The educational value of 4 shallow pond out-

-welghs the hazards., Most groups usually ‘decide that improvised play

equipment can be sturgy and yet large enough to be challenging. Good
hand-bullt structures are rarely less safe than swings from a catalog. .
Ultimately it is the group's decision that ®¥ill determine the go-ahead
and that will deal with any later complaints.

Step_ 8~~Develop A Master Plan' First, find out~mhat the future plans

are for the site and immediate surroundinga.. Ask what is below ground,
- too, Second assaegs the existing trees, conf oura, ball fields, and
_foot traffic patterns. -Draw‘these into a ﬁ”"'“”ng land-uee map. Call

Now, try placiné priority projects in various axgag.on the map, Dis-
cuss the alternatives. Choose the best and have Four prOposed site
plan drawn up ﬁgr further presentations, hallway display, and cqnatqnt

reference,

'

Include-a maintenance plan for each prbject. Too many groups plant
‘trees or dig ponds and, then neglect. them. They look horrible later,
And all too.often play equipment is erected and no one is responsible .
for replacimg ropes or bolts later. Plan that each project will need
repair. Engoyablexthings are vulnerable but valuable, There is

T




_ tremendous preparatioq, care, and hand labor invested, and such commu-
, gity cooperat;on desexvms regular upkeep. It is better to.plant one
lowering shyub than a whole arporetum if that is the limit of the time
and care that can be given. .Simply designate who will maintain the
improvement before you break ground, Master planning i5. often dis-
carded in the haste to get. started with a task. Master plans do take
» time and are frustrating. Yet plunging ahead with a school garden, )
for example, ,may prove to be right in the way of & 'future jogging
“trall or a new underground plpe routes The laborioualy constructaa play
. equipment may be precisely where the new classroom wing will be built,
. . It may mean falling into the same traps citles do-~lack of planning
means constantly digging up and rearranging. : :

T hd

" Furthermore, a’ audden flurry of projects without planning and ‘broad
input makes adwinistrators reluctant, A wall«laid»plan assures easier
funding than' impulsgive hodge«podge. oL . -

L4 ! .,

Step 9--Degign A Schedule: Put, your maqpar ‘plan in a time frame The
top ptiority project becomes Phasa,Oue. The second one becomes Phase .
’ ‘Two.. Decide who 1is in chhrge of each. Work with a chary-like this

one: . ) -
Phage Project ) : ?ro1ect Captain ' Target Date
. 1 Outdoor classrcom Leah Bernstein - May st
2 Tire tower . . - Dick Merritt October 15th
3 Pond -© * ' _ Ralph-Lazlo .« .Next Spring

Stqp 10—»Id§%tify the Resources Needed Draw up a List of the kinda of
people, materials, malntenance, and costa anticipated. Look ,for talents
among your parents and community.. Mater als can ‘often be fbund in your
community, Publicize what. you né’d donated, Scrounga. Follow up witH
thank you's every time. One school paipted a ‘glant "giving tree" for
" the hallway. Each new donation of .time, materials, or money warranted .
anothér new leaf .on the tree with the donor's mame on it. Students who
did any work on thelr'nature trail could bring in a T-shirt or sweat-
shirt and have it silk—screened to read "Greenridge Trail Blazer" on
_ a trail logo. The 1ogo was also used on atatiqnery to thank each con~ .
S tributor. ' N e
~ As stressed, plan on maintenance. ZLiarfeachflongirange maintenance need
‘anticipated. Establish who 1s in charge when the- ‘congtruction fun is

gver. Whenever possible, make structures permanent, Don't wait to 'see’ \

if posts will be pulled out of the graund, get .them in concrete 1ni~
tially. Use treated lumber or plenty of wood preserVatf$e on wooden
parts. , N :

Estimate costs for materials. Goqﬂ—sized tree saplings and treated
Jumber will probably be the most costly. Other .materials can usually

.

“

.be afforded or donated. - et . S ')/

N

 Step ll--Design A Funding Plan: Note that this worry- is at the bottom ,
of the list. TFirst decide what 18 wanted: don' t %Ft'bogged down in '
"How do ‘we raise money?" disrussions, :

2 . . &‘\F\ .. . ._ . . | . . l-\ ..
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I "Plan finances for each phase. Look for a varieﬁy of funding sources
for the different components. Involve the chilliren as much as possi~

- b}e. The more effort they invest, the more protective they feeél.
Y ) .
Step 12--Present -the Total Plan: Present all these components:
educational value, costs, safety, materials, maintenance, funding
. . planm,.commithee composition, procedures taken, master plan, etc.
. " Good ‘salesmanship means using graphics, practicing beforehand, and
) “selecting convincing speakers. fEmphasize how that group will benefit

from the venture. : . (/
) - - S

Present the plan to each'group that grants permissiéﬁ and/ox may- con-

tribute or cooperate: student council, school board, parent group,

maintenance personnel, boy scout troops, etc. Solicit support, per-
o o migaion;, and éﬁthusiaSm.'”' ' ot ”';" T ey T .

Step 13-~Forge Ahead with Phase Ope: Planning and preparation for such
a project as installing numbered nature trail posts or a play equdipment
complex may take months. A calling committee can be ‘soliciting dona-
tions by telephone all winter while planning proceeds. Donated
materials .argq. stockpiled as they come in

The actual construction pdarty may only ake a weekend or two. If the
project captains are well-~orgart personally line up their work
crews and toqls, structyres tdke shape quickly., Often wives are hammer--
. ing apd sawing right along witk husbands, or gpreading a lupch'fgast
for hungry (and thirsty!) crews) ' .
w Involve the children ¥s much as pdssible. ,They can prune trails, spread
woodchips, dig post holes, tamp pgsts, paint, haul materials, etgc, The
more sweat and involveme ore pride in the finished product..

as

Al

Following is a brainstormed list of some possikilities for schoglyard
development. Does it give you some ideag? . - .
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Pogsibllities for Your School Site:

-

Brush piles . ' Telebh&ne cable'apool stack
Food plot.fof animals ' ’ ‘ Obstacle course
< Weatger station - ‘ . Log roll
- ; Trees a Tripod "crow's neat"
'Fléweriﬁg shruba ' Jogging g;urae |
uniOrgauic.gardep f“”_i"m____- B _._._Niigg swing - .
Compost bin .° Culverts )
Arboretum ‘ . Balance poles
Sand_bofi" [ S Paint on asphalt .
Nature trail - a Adventure playground area
Outdoor:classfoém - . Water wheel
‘ -Pond . e \i . Christmas tree plantation
" Glacial boulders 5 . . _’ Shyub ﬁut3e¥y |
Geology areg- C 0ld cabin cruiser_’.
Wild flower and natural field area  Plant succesaion models

v e
Decaing logs and trees Baseline, benchmark

Stumps' . i Shrﬁb snow fence
Graffiti b@ardé | _ Solar system model
Stagé o; amphi;heatr%

O?tdoof &ookiﬁg égd camping area ‘H0péwqii Indian mound moddl
Moundé ana hills Pioneer cabin'hnd_garden

 Bird feeders, baths,.houses 01d fire engine

-

Footprint patio
Windmill . . - - '

' Soil profile | Add your own ideas!
" Puppet theatre ' ,, mm e e e e
. . o - ‘ ]

i . .‘,9/&’028
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. " Maple syrup tapping demonstration
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- ANIMAL STUDY ACTIVITIES _
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Activicy #l

THE GREAKLING GRACKUS AND OT@ER ODD CREATURES o ‘m~au;,$3w}ﬂ“"“
b}@ Alan McCormack

1

Focus: Biologists belleve that animal species have evolved through long
perleds of time to adapt to quite specific environments and ways of life.c
Specific characteristics of animals enabling them to get food, move, pro=-
tect themselves from enemies, and survive adverse conditions are gengrally
clagsified as bidlogical adptations. Yon can approach the study

of animal adaptations in two ways:. 1) the conventional way--have studendg

_observe actual ingtances of afimal adaptations; ox, 2) the creative

approach--have youngsters consider an environment snd invent creatures
with adaptations suitable to the situation: Both methods have merit, and
both should be used. This activity is An example of a creative, interm
diaciplinary approach to the tcpic.
Challenga Create imaginary creatures biolcgically suited to a specific
environment. Write a short scilence fiction story about the creature. -

1 ’ . . -
Matexrials and Equipment:

%

Egg cartons s _ _ .
Toothpicks or twigs C . + -
Plasticene clay’ _ ' ' .
Tempera pailnt and brusgheas :
Rubber cement . : :
Scissors v °
String, pipe cleaners, cottonm, othef’miscellaneous construction

“matergals (optional) .
How-To~Do-It: Divide your class into 2-4 groups and assign each group
a different outdoor study area. Each group should be instructed to care-
fully explore the assigned envivonment, and conslder the following ques-
tiona . '

/

1) What might an animal ‘use for food in this environment?
2) Where might it live?

" %3) How would an animal that lives here move?

4) How would an animal living here protect itself from enemies?
5) What sense organs might* the animal have?_ |

- .Now, each boy and girl is invited to build a model of a creathre they

feel would be suitably adapted to the environment. The only rule is
that théy should use some portion of an egg carton for the main body
of the animal. Other pieces of egg cdrton, ‘paper, small sticks, etc.
can be quickly attached to the egg carton body with quick~drying rubber

" cement. Pileces of plasticene clay will also stick to the egg carton

bodies, and can be molded into various shapes. Finally, the entire
creature can be. coated with tempera colors to make a finished creature.‘

[

‘;' .l23.30.:

}‘a
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When creature-conastruction is finished, and while cement and paint are
drying, youngsters can write a brief, story or poem mbout thelr craa-
tures. A list of questions like the following will help tham organize
their thoughts:

\}

1) What is your creature's name? . (The "Greakling Grackus" was one S

name suggested by a youngster—-~thus cha source of the name for
this activity.)

-

2) What does it eat? ¢

3) "Where does it spend most of its time? -

h) Favorite actdwdiy?. —. - oo oo L

5) Beat friemnd? .-
6) Unusual abilities? .

7) How does it protect itgelf?

Now,'kids 'can place their creatures in the environments they were
"adapted”" for. The entire class can tour each study area and share
thelr creature stories. Ox, you can iavite anqther class to Y%g;zs
and see how many of the animal-models they can find. This would.
provide an. idea of how well the "animals" were camouflaged..

.

Further Challenges.

{ )
1) TInvent a home for your animal. Build it!

¢

~

2) Now observe actual animals (or picturea) and liat all the adaptaa
tions they exhibit,

v *

1
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Activity ﬁ}
/ © WHAT IN THE WORLD IS THAT DOG DOING? w«
by Ronald E, Belswenger

o . y . ,
Bocus: What in the wetTld 1s that dog doing? If you h&va a pet dog vou
have probably said something like this mora@xhan once.é Dogs have inter-
esting behaviors and 4t can be:challenging ¥nd fun to watch what they do
and try to figure out why they are doing it. This 18 more difficult
‘than 1t sounda. Dog behavior is really quite complitated. Some of the
things that dogs do are a carryover of behavior which was important to
thelr ancestors, the wolves. Other behavior patterns have developed

B
H

“during the longer period of time dogs and humans have been associated
(at least 10,000 years). Humans have also delibérately produced breeds
of dogs which are very different in appearance and behavior. The -Jneryous,
yipping Toy Poodle-is quite a contrast to a calmb‘slow“moving Bassett '
Hound or a lumbaring Saint Bernard. Some dogs are great hunters, while
others are better at being watchdogs or playing with children.

Studies of dog behavior can be used to develop gkills of observing,
. recording data, making inferences and experimenting.
Challenges: Find out if a dog can communicate with people, Observe |
~ dominant and submissive behavior of dogs. Study the behavior of a stray
dog. Train.a dog to do something., Compare the behavior of a dog in its
home territory to its behavior in a strange territory. Gilve a dog an
- intelligence test. } S : -
]
Materials and Equipment:

: Dog(s) to observe
* Paper and_penéila

How~To-Do~It: These activities are best done as independenc projects by
individual students or small groups working outside of formal school
hours. Studies of dog .behavior can be excellent '"take-home" challenges
?f for kids to use in extending a larger science unit on animal behavior.
v Here are ideas for investigations., If more extensive information is’
' |  required, it can be found in the referencas 1ncluded below.

gﬁﬁ 1) Does your dog "talkMe- Watch your dog carefully for a few days. Maké

! a ligt of the things your dog "'tells" you. For example, how do you
knoy when it is afraild,” happy, angry, sad, hungry, or when it wants
to/go outside? Describe how it "tells" you these things. . Does it
wi{ine, bark, jump, wag its taill, 11ft its ears? Watch carefully and
ritgkdown as many details as you can,

- N4

2) Who's the bOss? Carefully obgerve your dog, and other dogs you sed,
.and take notes describing what they do when they meet othey dogs or
people., Do they show deminant or submissive behavior? How does
your dog react when you scold it? How does it react to members of
your family,¢vour friends or to strangers?
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3) Stray dog studv. TFollow a stray dog. Take notes on where: it _gpes
and what it does (you may need a blcycle for this one). Alan Reck
studied the behavior of stray dogs in the city of Baltimore.
wrote an article about some of his observations of a dog named
Shag. (Reference is included below.) Kidé may want to read it to
get some ldeas for their studied. -

4) Train your dog. Reaﬂ a 1ibréry book. to learn about dbg training.
~) Train your dog and take notes describing your training methods and
how your dog.reacts ‘to the?b . £

5) ‘Home'Sweet Fome. TFind out if your dog behaves differently on its
home territpry than it does in other areas, Arrange for your dog

e £o meet another dog in a neutral_ area like a park, . Have. them meet . ..

again in youx yard (your dog's territory) and in the other dog's
yard (the other dog's territory), Observe how both dogs behave and
take notes on what you see, Both dogs should be on a leash when you
do these experiments. If your dog or the other dog is a known
fighter, it might be wise to skip this activity.

6) Give your dog an intelligence test. Kathy Coon has developed an
intelligence test for dogs (see Refergnoces for a source of this
test). The test is made up of ten separate tests to show how well
your dog remembers, solves simple problems, and reacts*to certain
situations., Results can be: compared with how well other dogs have
done on this test (see list of References).

b Y

Referencesa:

-

Beck, Alan M., The Ecology of Stray Dogs. Baltimore: York Press, 1973/

- Beck, Alan M. "The Life and Times® of Shag, a Feral Dog in Baltimore.,"

L

Natural History. 80(8): 58~63, October, 1971, .

Coon, Kathy, 7The Dog Intelligence Test. New York: Avon Books, 1978.

- Fox, Michael W. - "Does Your Dog Talk?” Ranger Rick's Nature M%gazine.

11(6): 35-37, June, 1977, > : %

B

Fox, Miﬁhael W. Understanding Youf,Dog. New York: Bantam Books, 1977,

~ Kohl, Judith and Kohl, Herbert. The View from the Qak: The Private

World of QOther Creatures. - San Francisco: Charles Scribner's Sons,
1977, ' _ :

Lorenz, Konrad. Man Meets Dog. "Baltimore: Penguin Books,51964

Roeller, Kenneth D. "A'Dog s World View." -Natural History. x82(7)
12-18, August/September, 1973, ‘
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\ : . Activity #3

COURTSHIF AND MATING.OF BIRDS o -

by. Alan McCormack

Focus: Many different types of animals exhibit complicated courtship
and mating behaviors. Bilologically speaking, the intent of thgse
behaviors is to insure that healthy malé and female members of the
same specles form reproductdve palrs for conceptildm, bir;h and nurtur-’
ing of a new generation of the species. Birds are 1deal animals for the
atudy of these reproductive behaviors, - They are large enopgh to be.sgeen

LIS

e T AN R PR S e

eagily and have welladeveloped courtahig, nesting, and carewefuycung Yo,

- behaviors. < » . - +

Challenge: Observe and récord the reprohuctive beﬁavior of a palr of
birds. o . i -~

~ 7

Materials and Equipment:

Binoculars or telescope
Notebook and pencil
Tape recorder and camera (optional)

How-To-Do-1t: This activity muat be conducted during the gpring, the
normal mating season for most‘birds in the United States. Veyry early
in spring, have youngsters start lobking for possible mating pairs of
birds. Different spécieg exhibit >somewhat different behaviors, select
different nesting sites, and establish territories of different dimen-

" gions. But whatever the species, the birds exhibit an unusually high
level of activity and can be observed in the same locatlon for several
days. Most birds make themselves very. conapicuous by loud, prolonged
singing, «chasing other, birds and animals'away, and in general "stalking
out" their- own teérritory for nesting. You don't need to visit a pris-
tine wilderness area to observe nesting hirds., Trees of city wtreets,
parks, and school yards are frequent nesting sites, ag are ‘thé eaves
and crannies of urban buildings.

When several reproductive pairs of birds have been located, a group of
. youngsters can be formed to study each bird couple. The obsérvers
should be cautiOned to maintain enough diatanae from the blrds so "they
do not frighten them. Each group of observers might make a rough map
of "the area where the birds are nesting, and ‘try to estimate the size
of the territory the birds have "staked.out.," Thén, they can try to
' answer quescions such as these: . . ' .
9 o
1) When were the male ssand female first obsurved together? (Keep
records of dates.) :

2) Which is the male? The female? Do they behave differently or '
appear to have jifﬁerent roles? ' ' o

3). . Db these birds protect thetr texritory? If so; how? X '_ S

27

v 34
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"If eagch group of kids can borrow a pair of binoculars or a telescope

14) On whaé date did nest-bullding begin? What materials do they use

to build their nests? . Do both birds help build the nest, or : .

just one of them? How long does 1t take for the next to be c/»//
compléted? ,

.
»

5) When wer€ the eggs laid? How are they cared for? How long does
*1it take them to hatch?

6) Do both parent birds bring food for-the young? What kind of food .
1a brought? - . \ - :

7) How long before the young birds leave the nest? Does the bird
"family" stay together after the young can fly on their own?

-~

for observations, their studies will be greatly facilitated. If equip-
ment 18 available, kids might try to photograph various parts of the
birds' reproductive cycle and tape record gounds made by the birds.

As a wrap-up for this activity, each group.cé; present a report of
their observations to the entire class, to another class, a parents'
group, or even a local bird club. _ ¢

Further Chatlengés'

e

1) How do bird's eggs: develop? Try to incubate some fertilized chicken

egegs in a home-made incubator,

2) Make a collection of birds' nests. (Do this 4n autumn after- leaves
have fallen,) Try to finq out the type of bird responsible for

building each nest. ‘

-
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Activity #4
THE MYSTERY OF THE GOLORED BIRDSEED

¢ e
by Alan McCormack S
¥

Focus: Do birds perceive colors? If so0, are they more attraeted by
some colors than by others? This activity is aimed at. finding answers
to these questions by investigating the responses of feeding birds to

. colored bilrdseed.

’,

Challenge: Find out if some-of your local birds are &ttraeted to apeci~

-fie colors- of artifically colored biréﬁeed e e e

Materigle and Equipmqu:

Box oéibirdaeed ) x o | . ‘
Set of, food coloring dyes oo ’ .
0ld bah sheets or large pleces of cardboard :

'Severaj jars or tin cans . I :

How-To-Do~It: You might begin this activity with a discusaion of color
viaion.Léd color preferences of p30ple. Point out that people become_ _
accustomed to certain colors being associated with their usual foods.
For exa@ple magshed potatoes are always white, scrambled eggs are yallow, &
peas are green, etc., Suppose that mashed potatoes wexne suddenly greeh,
scrambled eggs red, and peas were white! Would you still eat them? Or .
would your dietary preferenceS'begin to change?

o
These interesting questions abbut the influence of colors on people'’s
food choices can be equally interesting when applied to the behavior of -
birds. Do you think birds can see colors? Will thelr food preferences
be imfluenged by colors? Try this investigation and find out.

v

1) Obtain a box of birdseed. Have youngsters sort the seed into plles
of the same seeds., Keep only the two or three piles of the most
common seeds, remove:the smaller piles of uncommon seeds (to be fed
to bitds at some 1ater time). .

2) Place one or more old sheets or large pieces of cardboard in your
school yard, a park, vacant lot or any other convenient ‘place you
know to be visited by ground-feeding birds. These sheets or card-
board will form feeding surfaces for the blrds. Be syre to stake.
them down securely so they won't blow away. : h

.

3) Count out¥l00 of each type of birdseed .you will use for the inves~‘

'tigation.n Spread the counted aeeda over the feeding surfaces.

- . N

4) After one or two. davs, collact and c0unt the seeds birda have left
on the feeding surfacas. Record this dnformation, ‘
ol )
5) Now, repeat the experiment using dyed birdseed, For each 100 seeds -
of the same type, dve 25 blue, 25 red, 25 green, and leave 25 natural,

~
»

P

PR ST



6)

AT R s BT W R g T e F R e s s et Ml st SR T R s T s s peme S TR Tt T S e s T T R e 2T TR T T D R e s ST T pe s T S TESRS TRk T R e TV eI M TIEREE SR M s amm R et e e AT T Sem Rt e s S e

The seeds can be dyved by dipping them briefly into food-coloring
dye. After the dye has dried, apread the seeds out on the feed-
ing surfaces as before.

After the same time period as was used in the first part of this
investigation has passed, again collect any seeds that remain on
the feeding surfaces. Count and record.

Youngsters should then be encouraged to consolidate all data in simple
bar graphs and interpret, Do the birds appear to select any color more
than others? Do they ‘tend to reject any color(s)? .Do they prefar
natural to colored bird seed?

3)

4)

JFarther Challengess .. .. ... .. ... . e N
1) Try a similar experiment using a bird feeder. . _////
2) Try a gsimilar expériment using dyed bread crumbs instead of bird-

seed. , ' : :

Does the color of the feeding surface make any difference in ‘
attracting birds? ™Design an investigation to find out. _ -

‘Does the taste of birdseed wmake a difference to birds? Coat_sqgg\v//// :
birdseed with honey, some with alum solution, and lesve some

unceated. Do an investigation to find out 1f birda prefer or_
reject any of these bilrdseed types.
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| Challenge' Capture surface-moving small animale from youy local
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Activity #5

g
$

THE GREAT INTERHANIMAL SPEED RACE

-

by Alan McCorm&ck

b

Fqéugz Which moves faster--ant or ground beagle? Can a centipada out-
race a splder? Here is an enjoyable game-like activity auicéble for “.
any outdoor learning 1aboratorvﬁaeven paved areas.

environment, and race them to find which ones move faatast._

P . - [
. . \

Mnterials and Equipmant' ‘ -y "

CEST Bug Catchers (saa Appendix)
Sweep nets (optional) '

String : ' ' ' - oo s

Chalk or marking pen
Large cardboard (if pavement ls unavailable)
Air-vggted holding jars , C .

trowel for digging up earthworms (optional)

*®

How-To-Do-~It: Select an outdoor study area and have kigs use CESI Bug'

Catchers, nets, or other devices to capture (without injuring) any small -
animals present (spiders, insects, worms, larvae). Temporarily store

the captives in Jars or other containers; be syxe air cimculation holes N
are made in the containerq\

Now for the race. Make a race track by drawing a series. of cg.hentric
circles with chalk and string on pavement or with a marking pen and

'string on a large plece of cardboard.

4

. Rmc.e., TR’RQL, . - :
Tie one end of the string to the writing instrument and hold the other _
end with youx thumb to draw the circles. For each race, place the small o

animal contendera at the "bull's-eye" Senter of the race track. . The
concentric clrcle arrangement ‘of the track insures that each animel will

Y

:;_3,4 0
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' cluaiqn of the activity. .
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.

travel the same distance to the finiah line (outermost circle) no
matter which direction it starts off. Set a time limit for each _
face~-about -three to Five minutes is right. You might want to rum
sevgral "heats" before having a "grand champipnship" final event.

Further Challenges:

£

1) Keep records ef times for varidus animals to traverse the race track.
. , L )

2) Determine speed-rates of the various racéra.

"3) Try to see 1if apaeds can be increased by. using bait, noisea, or’ air

currents. to stimulate the animala.:

[kl

“Note:Return all amimals unnarmea to thelxy natural habhltat at “the Qpn*

Y
®

i
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Activity #6

THE GREAT INTER-ANIMAL WEIGHT-PULLING CONTEST. -

by Alan McCormack

Focus: Which has more bulling power-~grasshopper or cricket? Snail

or earthworh? 1Is it really true, as some books “insist, that an ant can
carry a load 50 times its own weight? Kids 1ove a good cantest, and
this one is almoat certain to please. i ¥

o~

Challenge: Find ways to comparautha weightﬂpulling abilitiea of small
animals that live in your locala.

iad]
2N

Large supply of same-~gize paper clipg ’ ' )

o
»

. ' : (-
Materialaland Equipment: '

Spool’ of thread

Pieces of cardboard (30cm x 15¢m or larger)
Quick~drying ‘epoxy cement :

Watch or clock - . ‘ _ : \
Lettuce sgraps , ' . ‘ o, " -
Metric ruier ' ‘

Sweep net (optional)
CESI Bug Catchers (see Appendix)

How-To-Do-1t: Go to an outdoor learning area such as a vacant lot or
park. Divide youngsters into groups of four or five. Have the groups
capture small animals such as earthworms, snalls., and various insects.

--A homemade sweep net might come in handy for capturing flying or:jump-

ing insects. Caution the youngsters not to injure any of their
captives.

When each group has captﬁred at least one-contender for the weight~
‘pulling contest, discuss how thread may be attached to the varidus '

creatures. Gently tie a thread loop around insects or worms (not on \\
legs); use quick-drying epoxy cement to attach thread to shelled

~ animals such as. snails. Now you are ready for the main event,

Kida can’ place their thread-harresseﬁjgnimals bon flat piecés of card—~
board, and attach paper clips as weights to the threads, Lettuce can
be used as an iInducement for snails and vegetarian insects, Decide
upon some, minimum pulling distance (example: 5 cm) and time limit
(perhaps 5 minutes) and have kids obsnge the animals pulling paper

"¢lip loads as shown.

1

"

.
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Gradually jincrease the number of paper clipsuntil the animal is unable

to pull the load. Keep & data chart like the following:

¥ b2

s Contenderx | © Maximum # of paper clipspulled

&

Gragshopper - ' . N

Earthworm t1

Earch&cfm #2 _
Snaill o _ ' .
Ground Beetle

Y

_1f you have.a-scale sensitive -enough- to-weigh Ehe—small aﬂimais -gBOnNe-

kids may be able to calculate body weight/pulling power ratios, Or,
they might estimate how much each of the animals could pull if they
weighed as much as a 100-1b. person. ' _ .

| v @ . P
A follow-up discussion might be built around the question: '"What makes
small animals so strong compared to larger .animals?” Or kids might -
write short science ficti®h stories with titles such as "What I Would
Do if T had the Strength of a Snail.” .

Fufther Challenges“ .

1) Which animals are best at pulling weights up'!h inclined surface?
Try to find eut , _ .

2) Have animal tug*of*war contests, Be sure you don't injure the
animals. Coe . '

.Note: When thése contests are finished, all animals should be placed

back Into the environment they c¢ame from..

-.'t«.s?.)
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| Activity #7
TREASURE HUNTS OF DANCING BEES

By Irwin Sleznick " ¥

&

»

Focuas: Communication playa an imbortant part in any soclety--insect as
well as human. Karl ven Frisch, a furopean bitploglst, hag done exten-
8lve studies of honeybee communication. He observed that bees communi~
cate to each other through a series of dances. When worker bees find
nectar-laden flowers, they return to their hive to direct the other
workers to the food. K .

-

~—When-the nectar source fs near the hive,; the bee doas a rigdiaweight
dance, with the middle straight "run" of the figure eight pointing in °
the direction of the food source. The scent on the bee's body informs
the other bees what type of flower she has found. : ' "

vetgna

o

If the nectar is some distance from the hive, the bee does a "waggle"
dance in the straight run of the figure eight.. (She "waggles" her
abdomen from side to side,) The time taken in the waggle dancgsindi-
cates how far away is the food source,

Challenge: Quickly locate a "treasure" of aromatic food by observing
the dance of a "fellow worker bee,"” '

LY

Materdials and Equipmeht:: . . B . -

- Aromatic candy or ggm (spearmint, peppermint, cinnamon or clove)
Food exttacts of sfggts to match your aromatic candy or gum T :

Candy bowl . - , ) C ¥

Dance music on cassette in portable tape player '

How~To-Do=It: Begin by asking children how they would tell someone
where to find a hidden treasure. Note that direction qnd distance
from reference points are important parts of any communiczked~instruc-

tions. Then explain how a worker'bee communicates the lodation of _
nectar to other worker bees by performing a dance in the hive. Demon-
strate *how the bee might communicate through a dance as follows:

. . W«

a) Move in a large "figure eight." o ‘ “ ' -

.
~

b) Mark your middle run in a directiqn‘poin%}ng to a “"treasure."

»

. : .. - ‘
¢) Make as many short steps in the middle run ag there are atepg
‘from the end of the run to the "treasure."

~n. :

¢ ) & R
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Have several kids try to spe 1f they can understand your communication

‘and find a previously planted "treasure" (piece of candy, gum, or _ o
’ Kool~-Ald drink), _ , o

If you wish, you can wmake the communication dance more authentic:

a) Have the dancer "waggle” a number of times during the middle
run to indicate how many treasures are to be found (1.e.,

two waggles = two pileces of cnndy) .

b) The dancer might have scant of the treasure on his haﬂd
(peppermint extract),

¢) The dancer can deaignate other "bees" to go find the treasure

T S e e e W Tﬂmﬁg Thenm with “antennae™ flong pipe clean@rs) N

After some practice with basic rules of the dance, kids can try using

» 4t in a large outdoor area. The steps of the middle run can be used
in a ratio of 1-10 or 1-20 steps taken in actually moving after the
treasure, The teacher can have treasure hidden at-various places with
treasure locations written on cards to be communicated by the "dancing
bees,"

Children who are able to handle an.additional variable may recognize .
that the dance of the bees 1is not performed in the open room or field

“ . in which the treasure i1s hidden. Bees waggle~dance on the inside walls

. of their hive. ~The location of the food is communilcated with Téféféﬁéé o

to the position of the sun in the sky. When the run 18 downward,
workers must fly from the hive away from the sun., When the run goes’
up the wall, the food 1s on thé sun side of the hive. The uvpward and
downward angles of the run communicate the exact course a worker must -
fly after it leaves the hive.

«~ To play the game with the sun and the hive as points of reference,

'proceed as follows: ° . . ' ;,_.
1) Designate atpoint in the field as the door of the hive. This (.
point may be an object such as a f{lag pole or first base in a

ball field , -

2) Hide the treasure. Notice how the sun shines on your body as you
move from the hive to the treasure. :
3) Set up the dance circle In the classroom. Aséume that the sun is
B in one position in the room. -
. a) 'If worker bees must fly awvay from the sun, make the run of
~ the dance away from the sun. . *
b) If worker bees must fly into the sun to find the treasure,
. make the run of the dance towayd the sun. :
- c) If the treasure iS‘tO the r -w;ht of gﬁc sun about 30° (at one )
- o'clock) make a run of th&afaggle dance equal to 30° to the
right of the sun, - :

o
LS
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4) Keeplng other factors the same as above, release students from the
clagsroom hive to seek out the treasure in the field,

— - . -T

' Discussion following these activities might examine differences between A
human and honeybee communication systems or children's ideas about how
other animals pommunicate. : o
Fyfther Challgngesg - - ’
; 1) Observe aﬁts, birds, or dogs and look for evidence of cemmunication._
2) Find out what "triggers" a worker bee to sting another animal. )
' 4
- :
ot
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Activity #8
TAKE A FLY TO LUNCH
by Beth §chultz S .
Focus: We usually say "Ugh" when, we see flies because we associate them
with garbage and filth, They irritate us when they walk on our skin and
they are known to carry germs on their hairy legs. We hate to have them

walk on our food bacauae they contaminate it.

But flies do have gome ecological value as scavengers, and they can be

fascinating to watch as subjects for study of insaect behavior,

B
<73
- Th

— - N
N "

Challenge: Watch a fly lay eggs.

‘ Materials and Equipment:

- A small piece of raw liver, fish or other meat

Hand lens »

How-To-Do-It ¢ ‘Thia is best done on a warm sunny day during warmer months

when flles are prevalent. Find a quiet and undisturbed outdoor location.

Put a plece of raw meat on a flat board or stone in a place where yon

can conveniently watch it. Check the setup every few minutes to gee if
flies have found the meat. When you see a fly on the meat, sit nearby
and watch. Doesnyhe fly eat the meat? If so0, how does 1t use its mouth
Jn doing this? Tfoes the fly lay eggs? If so, how?  How many eggs are in
a cluster? What color are the eggs?

- After observing flies behavior consider this question. What role do

flies play in an ecosystem?.

Fprther Challenges:

-

1) VWhen a fly egg hatches), what emerges from i{t? Set up an experiment -
to find out. ’ . -

2) Are flies attracted to certain food substances more than Others?
Set up an experiment and investigate this question.

L]

Reference:

Dethier, V. G. To Know a Fly. San Francisco: HolaéﬁéDay,-Inc,, 1962.

" v
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- tion about relative iftensity and direction of light,
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Activity {9
SIMULATING VISION OF SLUGS AND WORMS

by Alan McCormack T e

”

Focus: Many lnvertebrate animals, like snails, slugs, worms, and wany
insect larvae, have visual systems quite different from those of verte-
brates.. Their "eyes" lack lenses and other complicated parts: they
conaist of a relatively simple group of light-sensitive cells, It isg
highly unlikely these simple "ayes" form images at all, Biologlsts
believe they only function in giving the Invertebrate animals informa-

.

Challenge: Experience what it might be like to have th@ 1imited viaual
abilities of slugs, snails, or worms, :

Materials and Equipment:

Paper bags (larger than'pupils’ heads)
Waxed paper .

Masking or cellophane tape ) . o

Pieces of rough cloth (burlap) . : ' - .
Flashlight(s), ' y
How~To=Do~It: A vern,good way to provide a simulation of the limited
vigion af simple-eyed-. inyertebratea is to build a simpie vision simu-

: lator as follows: e "

1) Cut a window in a paper bag approximately lScm long by 10cm wide.

This wihdow should be placed on ¢ne side of the bag so it will be
located at eye level of a child when the bag 1s placed over the
child‘s head. .

2) . Tape a Bheet of waxad paper over the window and you've got itmw
a vision simulator!

N T D X
AN Yape
: .\:L 1T woxed Pc.‘mr_ \

S\ I _ |
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~ this .could be made into a game with a team of “alugs"

/S
+When this device is placed over a youngster's head you will Be able to
sea_hls eyes and facial features quite clearly, -but the outside world,
to him, will appear as a blur of light and dark patches-«very likely
rwhat a snail sees.

*Moving and Finding Food: Pair children up and show them some swmall
pleces of, rough burlaP (or other available rough-textured material) to
be used to represent
outdoor area. Then have the kids take turns being "slugs' and "safe
buddies.” The "slug" wears .the vislon simulator and tries to find
"food" with his/her sense of touch and limited vision. The "safe
buddy" #imply stays by the "slug" to be sure he doesn't wander fato
some~dangerous situation or away from the study area, If you wish, N

'food:" Scatter the "food" around a lawn or other

bt

hab I hebl £ ot

a team of "anails" to find the most food. - - ' 'pJ o

Telling Direction of Light ("Slug in_the Xenter"): Do this 1@ ﬁﬂwhady

or relatively dark area. Have kids form a large circld @nd |lp "on the

' ground. One youngster is placed at the center of the cirg&e with a

vision gimulator over his head, A flashlight is then pa&p@d+quieﬁly
around the circle. At a signal, one of the youngsters gn the circle
may turn the flaahlight .on and ghine 1t directly on theMpaper bag .

. vigion simulator. "~ The youngster wearing the bag th@%ﬂtties to point

in the direction of the light, If he is succesafn}y he -takes the place

of the child with the flashlight, and the youngsta@ wiving up the lighq

becomea the Slu&: in the centey.

\tL \“’p ‘.'.
(nz‘.’ \,_x,,i .

Moving Away Fr&i Light ("Worm in the Burro#“&a Earthwcrms, slugs, and

snails are photonegative~~they are repel&@ﬁ by bright light., You.can
simulate this with another game. Do thigidn. a shady o¥ dark area, or
“in the evening after sundown. Ask’ fox~mwa pairs of kids to take part
in @ "Worm in the Burrow" game. Of. “4ach "pair, one youngster eleocts to
be the worm (wears the vision aimuiaxor) and the other 4s the light
bean director. Identify a tree-oy ebmh other ohject for each team ase
its "worm burrow." Both ceamg ‘staxt in the same place; the light beam
director tries to steer his whim. ‘to 1ts burrow using the light beam
alone (no verbal coaching a@lqwed) Kids must keep in mind tkat the
wory always moves x frmm.fhe light beam. First worm to his burrow
winsg, _ T '

K _..- Wt
e

P

Further Challenggax

1) Invent oth@r games using the vision simulator.

" A
2) Raplaa@ tmemwaxed paper window in the visipn simulator with tranS*
Co par%ﬁt Lolored cellophane ox plastic. Ses what experiments, you"

can psa this for jELthe area of color vision,
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by Alan McCormack’

Challépges:

\
, Activity #10

THE WORMS CRAWL IN ... - . . :

w . N

Pocug: Even apparently Vaimple” animals such as darthworms have b&iltain
mechanisms for sensing and reacting to environmental cues. Activity #12,

WORM GRUNT, provides evidence that earthworms are sensitive to wechanical

vibrations of -soil. The following actilvities ancourage youngsters, to
explore mechanisms of earthworm.movement and their reactions to touch,
light, and moisture. :

sttt o]
Pt

Find out how an earthworm is able to move. Investigate how
an earthworm reacts to touch. Dehonstrate that earthwormg are mensgitive
to light. TFind out if earthwormé prefer a specific gmount of moisture in

.- thelr enviro ment . : o N

"Materials and Equipment: - o )

Earthworma[ . : ) s
Laxrge sheet of rough paper or cardboard :
Smooth sheet of glass or. plastic ..

Shallow box with opaque covering ' e

A long (2-3° meter) wooden or metal treugh filled with sawduat,
leaf mulch, or loose soil
Small tranaparent glags or plastic tubes or pill vialsa b

¥

How~-Tb—Do-1t: Vxnumber of interesting dnvestigations can provide infor-

mation concerning the senses and movement abilities of earthworms. Here
are a few auggestions' ' . . - S

. ) .
. ‘._ N . [ -

Earthworm Movement: Collect sonte earthwormsuang keep them in molst: soll,-.

Select a single earthworm and wash i% off,withiclean, " room-tempgrature
water, Place the worm on a large sheet of rough paper. At first.it whll +
squirm aboyt. After a few mihutes it will begin to move forward. Have’
children observe the alternate contractions and extensions: of each seg-
ment of the worm as it moves. Waves of contractions can be observed

passing down the worm. 3 o SR B U

<

. Children can listen cldsely%and hear a fainf scratching.noise as the worm
‘moves. Have the youngsters feel the worm's sunface»~they may be able to:

ddtect small bristles sticking out of each segment. Thege bristles act
as anchors fixing one part of the worm to a surface while the other part
is drawn up to 1t. A test of the importance of thé.attachment of the

bristles to a rough surface can be done by placing 4 wWorm on smootﬁjglass':

or plaatiC°‘ the worm slips and cannot move forward o

,Reaé;ions “to Toudh Kids can use a piece of stiff grass or a weed stem

to Btroke'Various\parts of an aarnhworm to find where it is most sensi~
tive to touch. - Thav can draw.a "reactions. to touch' map on paper show-
ing the f%gt‘sensit\ve portions of the worm.

\.\l. | ‘. 46 _. . o .“h‘ "l
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" Then place a number of worms in an open box with some small, transparent

containers (plastic tubes or small pill bottles, for example). The . |
worms will be likely to crawl into" them--‘they normally live in situa- )
tions where their bodigs are totally in touch with solid surroundings,
Whenever thay are not In maximum contact with their environment, they
keep moving until they find a place offering naximum bodily contact,

Reactions to Light: " Earthworms are very 1ighc~aensit1ve. Though they
lack "eyes," their ‘skin is studded with light-sensitive organs.  Thasge
organs are most concentrated on the surface of the worms' front ends,
and 1f a light beam is aimed at these regions the worms invariably make
a quick retreat. Thus, earthworms are strongly photonagativasathey Land
to avold light and seek darkness. .

R, SO, e

‘To investigate this light-avoidance’ behavior, place 5-10 earthworms at

the center of a large tray or box. The bottom surface of the bok should .
be rough and moist. Cover one-half of the box with gpaqie paper, alumi-"
num foll, or some other material to form a light barrier. The idea 1s
to set upsa situation where the worms have a choice between diatinctly
light and dark. areas. .

dlun“nuw\ lai
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Observe the earthworms.at five~minute iﬁterﬁals.\ Within 15 or 20
minutes they likely,will all, be in the dark area of the box where
they will "remain indafinitely : g .

.Reactions to Moisture: Dead eérthWorms are often observed on the ground

"breathe"” by taking in oxygen directly through their akin.

after atheavy.rainfall. This happens because the worms begin to suffo»
cate in their flooded buxrows, and they squirm up to the surface. If
thé ground surface is also flooded with a layer.of water, they die from
lack of oxygen. To remain alive, earthworms must have at least small
amounts of gaseous oxygen in contact with thelr moist skin. They

On the oth®er hand, insufficient moisture also results in an earthworm's.
demise. If its skin is not sufficiently moist, oxvgen cannot be absorbed

“and asphyxiation occurs,

i
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.Because of these respliratory problems, earthworms tend to seek environ-

S : ments containing juet the right balance of water and alr for efficient
respiration. To investigate this behavior, fill a long wooden or metal
trough with sawdust, leaf mulch, ox-loose soil. Keep the material at
one end completely dry, the other end totally watarwsaturated and the
center alightly moist but not wet, Introduce a number of worms into
the center of the trough. After one or two days, locate all the worms,
You will very probably find all worms within a narrow section of the
trough where the moisture level is Optimal

; ] N
cugh e \eocf J\ | %
f \ : .
. lo | médmin T h"'h -, |
mois re. morstune. ‘ ,moi:\:‘i\;\m. : .

Further“Challengga:.

oy

1) Are earthworms sensitive to differant colotgiof'light? beeiﬁﬂ.é
- L way to find out. . __—

2) How fast can earthworms move? Conduct an investigation of their
' rate of travel

'

3) “Can earthworms_detect alr currents? Try to determine if they can,

'q 4) " Can earthworms climb an incline? Find out, - _ S «
. _ _ .
- .
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\ Activity #11

THE WORMS CRAWL OUT ... -

" by Alan McCormack

L3

Focus: Tew people realize that earthworms do much of their Feeding at
night on the surface of the ground. The worms glide part way out of
their tunnels at night, leaving their "tail" ends firmly anchored in

 thelr burrow openings. They then piobe the surface in search of dead

plant material., When worms find suitable food, they pull it down into
the burrow. These dead plant fragments are then coated with a slime
which helps decompose and lubricate them for ease of swallowing.

[4

Challen e: Fiﬁa evidenca that aarthWhrma feed on dead plant materiala

found on the surface of the ground

-

Materials and Equipment:_

Worsi culture - o ¢
Paper and pencil - o -

How-To-Do~It: Culture some earthworms in a box or large bucket of soil.

Use soil that does not contain discernible large fragments of decaying

plants. Collect some partly decayed plant parts (leaves and stems) and °

trace outlines of these materials on a piece of paper. Then place the
plant parts on the surface of your worm culture. Leave overright.
Observe In the morning. Retrace remaining plant parts and compare with

original tracings. Also, look for evidence of slime on the plant parts.

w
L3

Further Challenge:

Do worms prefer.one type of plant part to others as food? Devise a
method to answer this question. |




. sdetdvicy #12

WORM GRUNT L . . o - g .)
by Alan McCormack ; o | \
. Y . .
Fbcus: Earthwofﬁsjare an important link in the natural balanca-of T .

nature. One professional soll ecologist maintains that earthworms do
more to constructively alter the nature of soil than all other soil ‘
animals combined. These master excavators create thousands of minlature _~°
mine ahafts, allowing air to circulate in the soll. These shafts also

allow water which would otherwise be lost as runoff to enter the soil.

The famous biologist Charles -Darwin was nuch-impressed by the materials-.

N

“eycling activities oi&worms He estimated that the acre may contain

as many as 30,000 eatthworms and in one year these may bring 18 tons.
of gadl to the surfaces Thus, 1f earthwolms ever stdpped burrowing,
the top layeys of soil might become exhausted of certain minerals
esaential to plant growth,

Ty
-

In which types of soil are earthworms most common? In which solla are
they absent? Sampling populations of eaxthworms can be fun and an -
instructive experience.

-Challenge: 'Sample a population of worms without harqiqg them.

. <

Materiafs and Equipment: :

. Hamihery : N

String )

Mefer- stick or tape _

0ld automoblle leaf spring or a one-meter-long rigid wooden stake .
L4 &

HQW*TdeO*It' ‘To sample populations of earthworms In different soils,

[ 4

borrow an old fisherman's teclinique called "worm grunting." This
approach is based on earthworms' extreme sengitivity to soil vibrations;
low-pitched vibrations tend to make them uncomfortable and send them
wriggling to the soil's surface. :

t t

An idea toql for providing WQrﬁ—annoying low-pitched vibrations is a

- long' leaf from an old automobile's rear wheel leaf spring. You can

obtain one of these from a junk yarxd or auto repair shop. (Be sure to
remove and use only the longest leaf from thé spring--don't use the
entire four- or five~leaf spring.)’ If you cannot find an autpmobile
spring, substitute a strong wooden stake @bout 1l-1} meters long.

. Now for the grunting: Hammer the spring into the'soil'vou wish to

saviple for earthworms. About 30 cm (1 ft.) of the spring should extend
downwards into the soll. Now, take a wooden stick and repeatedly pull
theeupper end of the spring, causing a series of regular vibrations in
the eoil below. These vibrations will cause any earthworms within abaut
a meter's radlus from the spring to rise Jto the surface. .

1 D -
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To do a quantitative sample, use string and a meter stick to make a S
one-meter square area with the spring embedded at the center of tha '
square. Do geveral samples of a. large soll study area, gg%gulata the

average number of worms per square meter, and then calculate or esti-

mate the number of square meters in the total study area, Simple

maltiplication will then give you a good estimate- of the total number

. of worms in the entire study area,
. Compare dry and wet areas, grésslanés, ‘JLawnsg, §orest floors, denuded v
- land, etc., ‘to find which soil types are best for worms, ‘ o
Fprﬁher Cﬁallenges: \ .
v . 1) Invent another technique to bring earthworms to the soil surface..

- (Hints: try water ot electricity from an automobile battery )

2) Earthworms sometimes leave deposits of digeated soil on the ground o
near operings to their burrows. These are called "castings." . - ¢
Organize a "treasure hunt" for worm castings. ‘Have teams of .
youngsters map the location of castings in an area, and estimate’ o
the number of worms present from the number of castings found

\ 8 application of manure or inorganic fertilizér to a gtudy ;“ :
arg@ affect the size of the underlying earthworm pOpulation? - _—
Design an investigation to find out. ,

4) How does applicatiod of pesticides affect populatdions of earth-
* worms? Deeign an inveqtigatlon to find out. .

52
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-and -slugs-is- %hat -snails -have a- 3he11*and-slug$—dc~not e

b

R - Activity #13-
SNAIL AND SLUG STUNTS

by Alan McCormack . o

Facug: Snaills and slugs are Molluscs--a diverse group that also contains -

oysters, clams, and octopi. Both have soft bodies supported by a single
muscular "foot." And, thay both have two long stalks on their heads
that are used as feelers, Slightly behind these are two shorter ‘stalks
which each bear an eye. Other sensory organs are lodged at various
places 4n the skin of these animals.” As 'a result, they are sensitive

to light, sound, and smells, The only major difference between anails

e R WS RS FeA e

»
k4

Challenges: Find out if snails have a home territory. Obsexrve how aﬁaila

and slugs are able to move. Observe the feeding behavior of snails and
slugs. Determine.-the responses of these animals to different surfaces.

‘Materials and Equipment:

Nail polish or oilpaint with smaLl paint brushes

Large paper for a map

Cardboard .

Glass jars -~

Lettuce, minced meat, chocolate, onion or other foods

Materials for surface textures~~rough sandpaper, smooth cloth,
rough gauze, plaatic, ete, P

How~To—Do«It' Snalls and slugs are common in most damp areas of North

Amexica. Since they are most active at night, however, they may not be
obviously apparent during daylight hours, so kids will have to hunt for
them under rocks and rotting logs and otherx damp nnoks and crannies.

Snail and Slug Hunt: You might begin by simply having kids map a gstudy

area and note on—thé map the locafions of all snails and slugs they can
find. Look for relatidnships between where the animals are found and
environmental factors such as dampneas,” darkness, decaying vegetation,
etc. T ‘ . .
Next consider the question: "Do -snails have”a home territory?" You
can investigate this problem by marking shells of snalls with numbers
applied with oil“based paint (nail polish is ideal). Place snalls back
in exactly the same spots they were found, and note their locations on
your maps. Return several times to relocate the snails on subsequent
days. You will be likely to find your snails in the same locations.
Snails tend to establish "home" greas where they remain for life.

Molluscan Movement: Snails and slugs move by using the large, muscular

"fcot" at the base of their bodies. . This -can be observed by watching
one of these animhls. creep along the inside of a glass jar. Watch the
movements of the‘foot from the underside. Ripples of contraction can
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/‘ Be seen moving from back to front, Where the animal's foot is attached
to the glass it appears pale. In between the pale areas are dark-
appearing areas which are arched up and pushed forward.

W o
‘ bo.nds
(b

a\cu.s\

- : | “\\ﬁk*ﬂ
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R R .} {oNoched 4o
o , qass)

\as  side view
. Ny . obsarvcd izrof\ balow S '

Feeding Behavior: Snails and slugs are normally vegetarians, but
various types are known to eat just about any edible material imagin-
able. They usually move about at night in search of suitable food.
When they find some, they eat by scraping the material with a rasp-like
tongue (the radula) attached to the bottom of their mouths.

Feeding can be observed by placing one or more of these animals in a
Jar with some lettuce. Observe in a shady or dark place as light tends
, to irritate snails and slugs. ' 7 '

A food preference experiment can be done as shown below:

&

*

Be sure to conduct several trials with different subjects in experi~

‘3 ments like these." Results of anv ome trial might happen simply dué te
Y, chance. ' '
< - \ ®
: . » 55
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%
Regponges to Surface Textures: These land-dwedling molluscs have a
slime-secreting gland at the front of their bodies. They glide on a °
glime layer which preventa abrasion by the undhrlying aurfac&,

Js the slime protection system effective enough that sluga dngd snalls
can move over any textured surface, or do they prefer certain surfaces
to othera? To find out, kids can set up an investigation as shown:

- ' bur‘\(l"n :&i\K\‘
Sma, ' r;\o'\\n

%

You can, of course, vary the selection of,surface textures accordihg
to what you have available or would find interesting to use,

Further Challenges:

1) Devise a mefhod to determine snail and/or slug responses to light.
: o

2) Try to meagure how fast slugs and/or snalls can travel.

W
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Activity #14

ADOPT=A-WEED

by Alan McCormack : ‘ :

>
AN

Focus:  ‘Wild plants, often refurred to as "weeds," can be found most
anywhere. When they happen to grow on a manicured lawm or in someone's
flower gnrden, they are considered pesta--something annoyipng to be
destroyed, If you take a more camprahansive view of nature, howéver*
you begin to realize that the gardener's weed may play an important
part in a meadow or forest ecogystem. Wild plants form links in food
chains, prevent erosion, providi habitats for small animals, and eveh

--—beaufify_naturai-areas—*—any~wiid*p1ants-are—every—btt—ns—beautifui

and interesting as the gardenar's prize xoae buahﬂwif you take the time’

 to really observe them.

Challenge: Select a wild plant and learn as much as you dan about it
through direct observation. . /. -

Aggterials and Equipment:

-

Tape measures
Notebooks and pencils | P n
Paper and crayons for rubbings (optional)

© Cameras~-instant or standard (Optional)
. Band lenses (optional)

Masking tape,and indelible marking pen for plant labels

EQErIQ:DQrIt: This 1s a good long-term outdoor activity beat started

in the early spring. Take your class to visit a vacant lot, a weed
patch behind a parking lot or service station, or an uncultivated field.
Try to find a site not likely to be mowed, tilled, paved or otherwise
interfered with during spring months. You may have such "wild" areas

on the borders of your schoolyard and be able to arrange with your
school m%intenange department to leava them untouched for a month or .two.

-

for closg study. Provide masking tape and an indellble marking pen so
‘kids can-place. tape labels bearing their names around stems of plants
they adopt,

Have ‘each youngster select one wild plant to. adopn\§§ his/her 'very own"

-
-

First Observationa--Encourage kids té start a notebook or diary about
their adopted plant. They might make entries regarding. the following
questions' L ' .

L]

1) Dascribe the piant as 1t appears today (color, shape, location,
injuries, general health). S

2) Measure everything you can with a tape measure (height, greatest
- width, dimensions of leaves, circumferencé of stem, etc.).

_'3) -tount all plant parts--stems, leaves, buds, flowers, etc.

9. 5 .




Al
bt

T e T e s T e T R e Y T T m e E T e s e e T AT A AR RIS S g - TR T IR e e e ..-.q.—.:-.u-«mv—«e,—mwe-:»..v.u-ﬁa:.-w.‘_::a—s- RS e S A R A S e
. PO " B K

Y

s

4) Does the plant have any odors? |

5) What textures can you fiﬁd ou various parts 6f'the plant? You maj
be able to record textures by making crayon rubbings. '

6) Does the plant make any sounds? i

*

'7) What other plants are the nearest neighbors of your plant?- ‘

" 8) Do any animals live on or visit your- plant?

You may want kids to sketch or photograph their plant,

Subsequent Visits: You will find it worthwhile to have kids visit ‘their

- adopted plants every two to three weeks and repeat their initial obser-

vations. They can then consider questions auch agt
1) How mucp has the plant grown? \

L

2) Has it changed ‘in appeargace? r

J) How does it reproduce? If it has flowers, how are they pollinated?
How are seeds or spores dispersed? How many offspring might this
plant potentially have? -

»

4) How long does it live?

3) How doea it affect other plants and animals living nearby?

\ o

6) How do other plants and animals affect your piant?
7)* In which ways has the plant remained the.same?'

8) What is good about this plant? Bad?
Ntw drawings or photographs can be made at each vis
kids might develop "This Is' Your Life" posters or

, §0 eventually
torybooks about

Reference:

thelr plants,
Furthef Challenge:
- 1) Predict what your plant may be' like in one hen return after

2) _Try to find out.the official scientific name of youl plant.

Palmer, E. Laurence, Fleldbook of Natural History. New York:

H11ll Book Gompany, 1949,

'3
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, by Dorothy 'Alfke B ‘}A_ﬁ o WA _
_ g ?Y*@‘a

Foous: Plants gilve off large quantities of water into the atmoébhere. : ‘
Most of this wal®r leaves through minute openings in the leaves. These «
openings ave called -stomates and, for many common plantsg, thay are
" located on the under surface layer of the leaves, This- k cess of water
loss is called "trangpiration."” Most of this water was originally
absorbed through the roots from:the soil, The soil water contained
- digsolved minerals-which -are-used -by-the plant—for growth-and other ——
metabollic activities. The quantities of water teleased by §eplant are
8o great that botanists have not been able to completely explain why angd
how it -all happens. :
Nl 1

Challenge: Find evidence of water &iven off by trees. Make inferences -
~about this process. : e —

Materials and Equipment: o

Large plastic bags (one-~gallon capacity or more)
 Cord or heavy string

Measuring cups _ o y

Heavy paper for tags ’

Jow-Te-Do~It: This agtivity is apprOpriate in late apring when leaves
are well-developed, throughout summer, and iﬁ\early fall before leaves =
begin to change color. Q

-

The possibility of vandalism or wischief to the project should be
considered, s0 either locate the bags inconspicuously on the trees, or
prepare tags for tHeabags indicating an experiment in progress.

Take the .class outdoors to an area where leafy trees can be found and
where the branches of the trees are low enough for .the children to
reach. Show the youngsters how to carefully enclose part aof a leufy
branch in a plastic bag. Tie the open end around the branch with some
coxrd, enclosing branch, leaves and air.
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After the demonstration, divide the class into groups of four to :
five children. Provide each group with 'a bag and string, and hagve thenm N
bag-a=branch. Encourage them to selegu .vdried kinds of tregs. (If v
possible, include Norway or sugar maplle, and ash, as these produce: good
results.) ' Leave bags overnight--or lohger ;fqpecesaary to ecollect

water, B

When water has collected, have the children carefully remoye the baga

8o)as unot to lose any liquid. Empty the liquid Into measuring cups,

(As much as half a cup has been collectgd from one bag overnight.)

Have the kids try to answer ‘quastions that may come ap:

1) Where did-the *water come from?

" 2) 7Is it water or something else? (Hgve them fedl it, and 1f you are_m
.8ure no sprays areginvolved, taste it.) ‘

3) Did the wager collect during the ﬂaylor.night, or both?
4)  Did the water come from the, air or tree?

5) Does the water come from the leaves or twigs? ’
6;J/Doeéﬁxemperature make any difference in-moisture collection?

7

Does the water come from the top part of the leaf. the bottom, oy -g@

both?
8) Would more wat%; collect when it is rainy and the grdund s sgaked?

. Further Challengea:*

1) Find out 1if waLer comes from leaves or twigs, by dbing an experiment:
tie one bag around a branch with leaves andg ne around a branch from .
which you've removed ‘the Jeaves., . ¢

2) Vaseline smeared on a leaf seals the stomates.' Using this idea,
devigse a method to determine whether the water comes ffom the top
part of a 1eaf, bottom, ok both,

3) Devise your own experiments to angwer some of the questions posed
in this exerciﬁe.

R



LIGHTBEAMS AND LEAVES

by Alan McCormack - . .

N . - ) . »
Focug: Green planta constitute the basieifor all life on earth due to
their ability to capture light energy and convert it to chemical energy.
This process, known as photosynthesis, proyides, the food for the first
link in all food chains. Withbut green’ plants, all animals would aven-
tually die of £, :

T ﬂjr*iﬁﬂx?_ligﬁt“fhat fallsg on green plant leaves 18 actually a mixture
of all colors of light. And not all of these colors can be used effiw
ciently in photoSynthesing Red light i3 @trOngly abgorbed by plants for
photogsynthesis, while green light is réflected by the leaf and essen~
tially cannof, be used for photosynthesis, When white or red 1ight ia
available, green plants stay green and photosynthesize. When light is
absent, or only green light is available, these -plants tend to turn
white, become weak and spindly, and caaae_photeaynth@aizingi.

Challqu*s. Find out what happens to green tree 1eavea exposed to white,
red, green, or no light for one week.,  Compare these 1eavea with thoae
kept in darkness ‘for the same time period. :

v

I o

¥

Materials and FEquipment: C ' |

Transparent cellophane or plastic in the following colors: red,
green, clear (‘colorless) . | . o
Opaque cellophane or plastic '
Masking orx cellophane tape .
o ° " Paper and pencils -
Scissors * ‘ Co ' \
A '
How—To~Do«It- Select one or more trees with .large leaves children can
easily reach, Organize youngsters into groups of about three or four
members. Show kids how.to 'make amall envelopes out of cellophane by
folding rectangular pieces over and taping the edges together as shown:

, +¢é9—1‘*\\ia edqe..
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_ Each cellophane envelope should be large enough 80 a leaf from your
= salected tree,can easily slip inside, Have each group make four

envelopes:” 1} each of red, green, colorless, and opaqua, They then

can attadh a small 1dencifying symbol o each envelope so they can

later tell their group's envelopes apart from the othexs, Now, have

aach group gelect four leaves of about the same size and vigoer. Do

- pot _remove these leaves from the tree. Slip one envelope over each
leaf and tape in place as shown: - °

“

*

SGOUPnnan\c

of &lm\aol"}m ;

_“ESPQ " R
) hq, . .

Aftex 7~l0 days the groupa can return, remove the agnvelopes, and obsarve
the 1eavea. A record ¢hart such as the followlng tan be %pmpletéd

[ »

LeafeTreapments _ . ‘

s H o e e e e

Leaf Characteristics - | colorless red green opaque

envelope |-envelope envelope envelope
r - p " Y
- Color ' v '

. R
Size and Shape . ,
Stiffness of tissgue . “

L

Other ' / R . A

It is 1ike1y the leaves in green and colorless envelopes will be nearly
normal, while those in green and opaque envelopes will ‘be 1 ght green

- or whitish in color. Have the youngsters analvza their fin ings and
relate to the process of photosynthesis.

-3
-

* Further Challenges: \ o

e v
1) Try the same experiment with other colors.

3 Try this type of investigation on weed leaves. S
- _’/ . . . . ]

N

A .
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and the height.
. 3

-
-
1

PATTERNS OF GROWTH IN TREES

Activicy #17

by David R. Stronck

; B
Focus: Observations of some diffaerences in the sizes of trees can be
used to interpret growth patterns,

Challenges: Measure the ratio of the height of a tree divided by the
circumference of the same tree. Explain the growth pattern among trees
of the same speciles. Interpret the pattern of growth when trees are

T T S et g T e Sttt e ST = e gt R

growlng ¢losely together. T s

Materials_gnd Equipment:

Tape measure (or string with lengths marked)
Masking tape
Helght measuring instyument (hypsoumeter)-=see Appendix

How-To-Do-It: The study site requires several trees,’preférébly of
various sizes and. agea. Ideally only one species will be considered
in the initial measurementgs. Tell the youﬁgaters explicitly the area

y
and the gspecies of tree which will be studfed Yoy may mark the

boundaries by setting up stakes with flags.

The basic assignment is to measure the circumference and the height of
three different trees. Ideally, the study site will allow measuring a
big, medium, and-small tree of the same species, "Have the youngstears -
describe briefly eagh of the measured trees with a few descriptive .
words for clear idehtification. A descriptive statement may be "the

" old giant with only branches near the top and located near the stone

gate." After each descriptive statement, tabulate the circumference

’

The youngsters should work in _palrs or, 1f necessary, in groups of three.
Each membér of the pair or group should take each measurement. If the
measurements differ greatly (by 10 percent), they should take new
measurements., If the measurements are similar (within 2 percent), they

V-

may be averaged. - Iy

First measure the circumferénce of each selected tree by running the
tape measure around the base of the tree. If the trees are small, you
may instruct the youngsters to place the tape ‘measure qne foot or 30cm
above the ground level while measuring the circumference. If all of the
trees are large with broad bases, you may need.to measure the circum~
ferences one yard or meter above the ground level,

The hypsometer is used for measuring the height of a tree, The.young-
sters should understand that-they will be working with-a.right triangle
having one angle of 90¢ and two angles of 45© eadhy 1he shapq@of the

-

..
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+ The data from This actIvitv will usually demonstrate the fdllowing

- Further Challenges: '

A o T L AR S T S e ) 5 T S T S S e ST e b Ssatinen ikt e e eSS A i N a B e R T
B ka1 ]
' T,

Y

triangle can be illustrated by. folding a square plece of paper. TFold
the paper along a diagonal line from opposite corners of the square.-
Have the youngsters recognilze that two sides of this triangle are T
of the same length just ag all sides of the square are of the same

length. Using the protractor, they may observe the degreﬁsxof each #
angle. - Explain that they will be using the hypsomster to create such R
a triasngle. The right angle of 90° will be formed by the tree trunk
and the ground level. The child can walk away from the tree trunk’
until he?she can sight the top of the tree through the drinking straw
wvhile the weight hangs the string across the 459 line of 'the protrac~

ool

" tor. The distance from this point to the base of the tree is equal to

the height of the tree. _

patterns in the growth _of trees:
k¥
1) 0Older trees tend to grow taller without the same relative growth _'f_

in the clrcumference of the-iijE///

2) Trees growing in groups tend to grow taller without as much rela-
tive growth in the circumferenée of the .trunks, ,

Younger children can observe these patterns in their tables. Repre~ ' .
genting the measurements on histograms will help them to viguallze the

patterns. Older children should calculate ratios by dividing the cir- , .
cumference into the height of each tree. These ratios allow an easy

comparison.. - .

Discuss with youngstera the patterms in the- tree growth which they have
discovered. Ask some of these questions

1) As trees grow older, what happens to the lower>brénchea? Describe ° o
the usual shapes of trees of one specles am: thay age. from young,_ : ’
% to middle~aged, to old. . & d

2) When treea‘éfow'gloselyﬁtogethér, what happens to their branches? -
% LB na .
3) What type of tree is in greatest daﬁge; of being blown over by a= .
strong wind? How do some trees protect themsalves from being
blown over? Does man sometimes remove protections from trees?,

4
A

-

1) Compatre trees of different species or different types, €.g.,. coni= ,
fers contrasted with broadaleaf deciduous trees.

.
3 . IS -

2) -Using a tree borer, remove a sample core from each tree 6f the
study. By counting the. tree rings, tabulate the age of each tree.
" Interpret the growth pattern of the trees according to theilr ages.
Discuss which locations favor the most rapid growth of .the trees,

Reference: G, E e 2

| Knapp, Clifford £ Outdoor Activities for Enviroumental Studies. gpansé

- ville, New York: Instructor Publications fha., 1971,
o . 66 ?EB -
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Activicy #18
TAKE IT OR LEAF IT!

by G. Sue McCormack o ‘ "

Focus: Somawhere near your school there is probably at ‘Least ona tree.
And, where there are trees, there are leavea, If you've ever watched

- young children walking home from school, you'll know that conveniently
low branches are irresistible to kids-~they strip the leaves or tug an_ .,
them as they go by. In late fall, kids shuffle and scuff through piles
of leaves, Leaves seem to have a natural attraction farnkids.

et e SN . Y

Challenges. Arranga 1aaves by huaa. Make clay leaves uging real leaves
as guldes. ' Make leaf boats and havd a contest. Learn to identify local.
. trees by the shapes of thelr leaves. .Clagsify leaves raccording to
' shapes, edges; and arrangement. .

L] - -

.

-

Materials and Equipment :

N Any clay that will harden well

01d rolling pins or heavy sticks with bark off
Fairly sharp knives

Toothpicks’

Small pleces of clay

Howao~DQ¢It' ‘If you live in sn area with .deciduous treas, fall is a
. treat for the eyes. (This is also a good dpportunity to discuss~
chlorophyll, leaf pigmentation, and photosyntheais ) (An intereating
activity with -art overtones is arranging leaves by their hues, Have -
children gather many leaves--emcourage them to get browns, reds, oranges ,
yellows, and greens. This can be a big project, s¢ perhaps several
groups doing the same thing would work better than trying to involve
the whole class. range the leaves in a line (indoors, 1if 1t's windy!)
- starting with the :ieens and ending with the browns, Each leaf is
placed in sequence according to hug...teacher arbitrates artistic
.7 disputes! .o : : .
. T - . R
o ., . ' : . o N ) ; ‘jf*" .
v ‘To make clay leaf models, first roll a malleable piece of-¢lay about -
: one~-third of an inch thick. An old rolling pin or a heavy stick with
' no bark works well. Place a leaf vein-side down on the c¢lay; roll over
. o it. Remove the leaf. Cut &Around the impression with a knife._ Let the R
' ‘ clay dry and sou have clay leaves frém different trees in youn area.

-

I'm sure th&xe are many teé‘ﬁera who spent their garly childhood "TVw
less." Tt was amazing the simple things you could ‘find tq occupy time.
Leaf boats were a favorite activity in wy neighborhood. . ‘

After a rain, when the. sidéwalk gutters are running full, QY - the schooﬂv
.. .- % yard streams are trickling, ‘try making leaf boats and haying contests.
e \ Have students ‘choose their own leaves and make. toothpicks and clay-avail-
able, Thu kids can experiment with sizes and styles; one example follows.

8 . g

-

! . » P «
o . : Py . > : .
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makes it. Not as easy as it sounds—~many run aground or ‘caps

_phe branch? What advantages are there to leaf placement?

M ond
QhéE&ﬁ.A I

LUA%\'¥dehP5CkS

The race can be éimple: chooge a start and a finish and see which boat

haps different size or type boats could run in different "clast
Leaves are fun, but informative ideas can be discusied during these
activities. Teach children to recognize local trees by their leaves.
Leaves are quite distinctive and can be classified by shape, mdgas,
and how they are attached to the branch,

Have students collect various leaves. Hold @ach leaf up and aak for

- a one-word description of its shape (leaves such as hard mapleﬁnre

usually classified as "round"), .

. _ . E _
Examine the edges of a variety of leaves. In what categories arp they?
(Smooth, lobed, etc.) How many different kinds can you find? ‘1 :

. \ .
Point out leaves still attached to trees. Are thay on exact oppdgite
sdides of the branch? Alternating--one above the other? All around

LN

Furthg;,Challenge: Learn to wax leaves or dry them properly for decor-

‘ative purposes.
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K , | Activity #19
WHERE DOES IT HURT? . - 3

by G. Sue McCormack

Focug: Although there are such things as "tree doctors,” they don't
usually go around forests treating trees uhless hired to do so. There-
foxe, In most treed areas you will be able to observa injuries and
scars on the trees. They, may be mechanlcally made, results of storms,
or the work of animals (remember, "animals" includes insects and
humans), When young trees are badly injured, they may kaeep growing

“due~to their resiltencs, but ‘the growth pattern may be greatly dltered.'"'“”"

Challenge Locate injured treea and make inferences about the cauaes
of thelr 1njurie$. . .

Materials and-Equipment: ) o ' \

Sketch pads and pencils _
Instant cameras (Optional) S . S
. . . Y

How-To-Do-It: Take the class to an area with a wvarlety of trees,

“wound help to’heal 1t? : L.

TN
v

Divide the youngsters into groups of four or five and instruct them .
to sketch the injuries or scars they mee on trees, and discuss what S
could have caused them. Perhaps you could point out a few ipjuries

and scars to get them started.

| N

Trees often heal themselves by producing étstickm liquid, much as a human -
reacts to a cut and forms a scab.- Have thg children look for evidence of
the healing process in trees. Why would the sticky substance around the .

Have each group show their sketches to the raat of the claas and put -
forth their theories on the 1njuries and scara. C .

Further Qhallenges'

1 ]
oy

1) Invite a "tree doctor" or fovest conservanion expert to your class.
Show him your sketches, and ask him to comment on tree injuries - -
and healing. - :
2) Heal trees yourself, ‘With the parmission of the.property owner,
- locate, injured trees and apply tree sealer, .

9
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' | ctivity #20
USEFUL OR USELESS? IT ALL DEPENDS ... .

by Audrey Tanner

Focua: The Weed Soclety of America defines a weed as "a. plant growing =~ .

vhere it is not desired." Thus; the same. plant could be useful to soume

and useless to others. A man with.a well-kept lawn would be trying to

stamp out something that would be gourmet fare to graashoppers or goats,

Deciding what's what can utilize the following skills: observing,

classifying, describing, collecting and ranking information, and draW*

ing conclusionss- o - St o s - B

Challénge Classify plants as useful or weeds according to th@ naeds
a person‘or animal has for them,

Materials and Equipment: _ - . _ .'5 . ®

Meter stick e . . - S N

Cvlored markers
Large sheets of white paper
Regsource books for lawn plants, weeds and herbivorou animalg -
Portable writing gurfaces using heavy cardboard and alastic bands
(as shown below) .

Mru\o\b&r \aomés' )

[ S kawl'
\ R — {l cond bho
\ et A 'filebau? 3 -
- - - x

How-To-Do~It: As a class, decide what your working definition of
"wead" will. be, Divide the class into small teams and provide each

rwith a portable writiﬁg surfan, paper, and various colored markers.

Each team should choose fn area about three nétars square at--the site
to de studied. On a sheet of paper, have the team draw a map of the
‘area; use symbols for plants or groups of plants (e, 8+ % ~ goldenrod;



Now lmagine that vou are a:

L1 1)

1) lawnkeeper--circle tn red plants useful to you; make a red "x
on weeds, ' '
k v
2) goat--use blue marker for circles and x's, ' |
3) bee-~use yellow marker for circles and x's,

4) a human or animal chosen by each team-~use a green marker.

Make a color key for each map and identify the symbols used,

<%

Further Challenges: , : B

1) Tdentify specles of plants in the area mapped. Use an edible
weed chart to detérmine 1f any are edible, Research recipes for
edible weeds. Prepare and eat them. (Caution: the teacher mus
be final authority on what to eat and what not to eat.) ’

2) Aék-g local soil cqgservation person to speak to the class about
we%§s~wtheir pro's &nd con's ahd the effect.of weed killers on the
environment, : . ) '

. v |
" References: \ ) _ '

Bernath, Stefen. Common Weeds Coloring,gook. ' New York: Dover .
-Publishing, Inc., 1976, N . ‘ S

L]

Martin, Alexander. \Weeds. New Yorﬁ%\ Golden Press, 1972,
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---neat-as- they used-to-be-+i+v-and-kids -may find-things- to-do*with-tham

.Materialsvand quipmeng: ( )

Firat activity:

L i dat ol

TRy YRY

"Activity #21

.

IT'S THE BERRIES! = - = | . (

by Hilma J. Smith

. - : e
Fogus: The phrase "It's the berrflea!" at ome time meant that something
wag really neat, wonderful, the best. Berry~-gathering also used to be
something really great for kids to do. Now it secems that most children
conslder berries something that ave frozen, come in a can, or are
little things that grow on bushes that your mother doesn't want you
to touch. If you know what you ave doing, berries are still Just as

3

that their parents never thought of. _ . 4{

Challengea' Learn to ldentify the safe_sumac berries and make a drink
from them. Gather berries for, and cook, an Qldmfaahioned "alump. '™
Dry berries to use at a later time.

Pans or pots for ¢6llé€§§pg berries

. ; .,
Cheéseclotﬁiand large rubber band o e

Paper cups or do-it~yourself cups (instructions included)

Large spoon ‘ , _ S
Sugar B . ' .

Water '

Second activity: . T e h -

A cooking source (stove, fire, hot plate)
Large pot with 1id or Foil to cover
Mixing bowl and spoon w

Serving bowls and spoons. ;
Ingredients ras necessary to make "slump

1] . \

Third activity: - : ) : - .

Large screen or tray _ ' v
Cheaaecloth : - . .

\

How~To~Do—It' - Sumac berries are a good source of vitamin C. Non~

poisonous. sumac berries are red. Teacher: MAKE SURE YOU KNOW "YOUR
BERRIES‘ staghorn sumac berries are better thgn those from the Sméth

- gumac as you need fewer of them, Gather a large amount of berries for

your class. You are nov ready to make "Sumac»ade'"

o

1) Pull berrieg apart, removing largest piccg@ of stems and the obvious

bugas. Don't wash the berries. ‘ L e
; _
™ 75 .
\ - @ 8‘;’: * . %
o Y o

el



2) Cover the, befries wéll Qich watex

TEIATIT oA I rn e e - PERATEY e g TSRSy TR en T B e B R " = v
.~ - ° - ‘ . \/‘q'
. - . 3
. .

. .
) . ‘@ L]
bk . -

Stir and mash them freau@nt]y .‘ﬁ.

whilae the berries Boak, at least oneahalf hour, but the langer, ' -
Lhe better. _ i . : o

3) N&bd cups? Make your own while ,the berries are soaking., Take-a " : ,'

square, clean plece of paper (typing paper works well).

- The pilece .

must be at least seﬁen inches’ square. Follew the diagrama and *
. direcrionss” s * :

. . {’
- o
. Step 1 - Bring ¢ up to A and crease. S _ T IR |
Step 2 -~ Bring B across, wmaking amw 1sosceles triangle at the tbp. .
i Step 3 - Bring n across to the right. | e ”. , . %i'
Step 4 - Fgﬁd C into fronq "pocket."\ Fold A to the back RO .

. author of Little Women, reportedly was go fond of a particular dessert, -

4) Fasten cheesecloth over an empty container with a rubber ‘band, “\
Then strain the berries 'and water into Qhat container.

\ . : -

-3) Add augar to,taa@é$ If téo weak ﬁind more berries. If too -

strong, add morq water. oLt : L S o,

-?Slump 13 the name_given to a dessert made by dropping sweeét dumpliﬁg .

dough on top of boiling fruit and sugar mixeg, -Louisa May Alcott,

that she named her Concord, Massachugetts home° "Apple Slump"'

Children will have a fine time gathering, and "snitchin"'berries to .
make this old New Englaad favorite. -The recipe, calls for black fasp- = °. .
berries, but almost any berry can be substitutedt You will need' e

. . ; . .. o, . -.,:’\_‘wn- -~ PRRS

k4 cup of berriua per per80n - . AL o
sugdr to sweeten : T
biscuit mix with a recipe for dumplinga (and anything L SN

that recipe calls for)- o TR |

a little: ‘lemon juice 1s nice but not essential o Y
Wash and sort berries, qhen place them in a largo pot with a smali

amount of water, Mash berries to bring out 2uice.' Cook fiVe ‘minutes,

’ .
o« -, i ) R R . . . PN

vg%‘jk .

“

: - . . . . . o .
z . , . - - . ¢ . : . .
o : ] ) . / . g . ) .-
' 4 - ) . v J K P L . : C . ! : t
E P s o k} “ R hd ’ v
: .



then ‘sweeten to taste.- Mix the dumplings as dire ted and drop on top
of boiling berries. Cook accordiqg to package diiectiona.' €ool
alightly before eating. (Can alao be served with cream, whipped
topping, orsa sauce made with milk and confectioner's sugar.)

Berfy seagon 1s ghort but a yen for berries 1lsn't limited to several
vegks in late summer. Why not dry some for later usa?

Simply Spread a single layer of berries on a screen or tray. Cover,

E with' a layer of cheesecloth to discourage hungry birds and creepy-

crawlies. Place in the sun to dry. ‘If your climate is hot dry and

& ./y ‘oven with just the pilot light on or-in an electric oven set as. 1ow
! A as poasible. If a. dehydrator is available, use that,
. S ! ..
//( 'Eurther Challenges .
-/ Ly : . - .
o 1) Indians "used. berrieg as dyes. Experiment with different berries

e\%{ to make dyes of various colors gnd strangtha.

y ? 2) Maka your own dehydrator, using the following materials: card-
. - board box, foil, porcelain fixture with lighgpulb, a few dowels,
o paper cAips and rubber bands. o

Lo \ . A ' - B AN
% ‘ 3)- Make hot sumac tea by steeping the safe sumac#berriea in boiling
! "§N ' water. .
. 4) Dry sumac berry bunches (stems Eoo) in paper bags in a dry place
: ' where alr can circulate. e at a later time for tea and Sumac~
. i ade. : ' : .
. ’ -«
! - .'W !
& | \
‘"."a o . % %
2 _
: . » s .
.A_. ‘\. s o " a
.‘Q;‘ . : g A & '. R f“,"
i :i . LN , d‘:‘ o o '
X . :}‘ . : 7783 . [N <

warm_enough to dry. the berries. outdoorsy -dry-the-berries dn-a-gag— —
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- _. Activity #22
WINTER WHEAT STUDIES

by Patricia Chilton

Focus: Winter wheat is an important grain crop in northern agricultur&l‘
regions. It is an unusual crop in that seeds are .planted in fall and

In regions where winter wheat is grown,
It can be

harvested the following summer.
it can be used as an ideal crop for small school gardens.

grown in a small~plot, requires little care, and can Eé usad as the '

basis for learning inaa number of Bchool subj@cts. ’f““ B
Challenge: Plant and harvest a swmall orop of wintar whaac. Use the
winter wheat plants and seeds for a var&eﬁy of 1nuérdiaciplinary studies.

Materials and Equipment: ' ./;;'_

Winter wheat seeds
Garden tilling tools
Small (1 meter gqusre) garden plots
Fertilizer (optional)

How—ToLDo~It. Dig up a onevmeter square ar&a n a place that won't be
trampled or mowed. 1f you wish, a handful 9f” garden fertilizer can be
mixed with the soil to help promote better growfhxk Sprinkle winter
wheat seeds over the soil so they are about six to eight cm apart.
Cover with three to five cm of .topseil. Plant the seeds between
October 1-15 for best results. ! ) e

After planting, little care is required. In winter, keep the garden |
plots cavered with snow. This -Insulates the seeds and keeps them
properly moistened. During spring and summer, watering is.required
only during a drought. The wheat takes carq of itself'

Fafmers harvest the wheat in July. They look for- signs that the wheat
is ‘ripe: wheat kernels get hard and they turn light brown and begin
to droop. At school you can wait until early fall to harvest your crop.

~  Cut the grain-bearing parts from the plants and rub the seed heads
between the palms of your hands. Lightly blow across the Wheat and
khe chaff should blow away leaving only the keYnels.

The experience of planting wheat help§‘youngsters learn about the life
cycle of plants, requirements for seed germination, and’the "fruit"

y - produced by mature plants. But lots of other learnings can occur in
many subjects as indicated below.

4

_,Further Chmlléngea: : _

ifferent soils,

Saience
1) Plant 2 plots of wheat in different areas (i. €.,

'~£::) light condition& or moisture cggﬂitf%ns) ~Lompare results._‘«
: s _ . . .

1
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25 Plant 2 plots of wheat together so they,are affected by the game

.. conditions, except keep one plot free of snow and leave the other
plot alone. Compare. . _ >
Mathematics

e 3) Measure wheat plant growth from the time 1t can be aeen until
harveat.' Graph

-
»

. 4) A'farmer plants about two bushels of wheat on an acre.,-: Makk of f
. an acre on the school site. Show what two bushels of something
e i e would ook ldkel o L L L o S

< . . W
Language Arts

5) Research and wrira papcra on the origin of wheat, methods of
planting, and/or uses. ' -

6) Keep a journal oq the_prdgress of the wheat.

~. 7) Use the following words as part of a vocabulary lesson: cYop,
' harvest, chaff, grain, kernel, germinate, fertilizer -herbicide,
. thrash, straw, disk, plow. Q
Art ‘

8)" Have students make drawings or také photographs of@&yowiug wheat,
L ' .9) Use harvested wheat in hinter fibwer'bouﬁﬁ@t@: SERANRE
. 10) Use the collected grains to make seed mosaics, -You can color
‘graing in different hues by soaking them in food colors,, ‘Make o
. mosaics by gluing these colored seeds on to cardboard.,

\

Career Education

11) Invite a farmer‘té'talg\to the class.

« 12) Think about all £he wéys people are involved with the production
and use of wheat. What careers does this suggest?

by

Home Economics

ic

- 13) Study the nutritional value of wheat. T : ‘ .
14) Make bread out of wheat flour. Grind your own flour, if possiblk.

Soetal Studies

.

15) Study the ecoqémics of wheat farming. " What expenses doesxa farmer
-have? What .profits can a farmer expect? ;

‘. .
Soer
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16)." Find ‘some reasons for the decrrase in smqll farms in favor of ' .
I ‘ larger farming operations. M’Aat does: this mean to us?
ot « T e . N o .
. 17). ‘Look : 4t an aer‘ial'photograph of your compunity back in the 1930a
T . . and éompare it to'one jtaken in the 197@9. What changes can be —
SR seen in the’use of tha land? ' _ ’ ,
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4
-
<

TREE TWIG PUZZLES S

" by Ellen Vande Viase
4 } 1] -/ .. ' ) . "
. Tt "\ ) : |
‘Tocus: 'I‘w:i,g@ of variOus trees dre very different.” They caa be used, .
: S _to idegtify tree species much like’ fingefpgiuta can be used to’ identify
R _ - peopla.- Matching "mystery" twigs with schoolyard trees s-an be good fun,
Tesan » and’an-éxcellent winter outdoor accivity encouraging children 8- observa-

tion and 1nfarenee skil,ls. PR , e

s T JR—— P e e . - 'T}:,_ SRRV .‘....:.__.-. z e e S e

Ch 1 \k%n a*’ 'Diasem:wax}d -Jearn the pargs of” ei"“m}vatary" x:wf{g. Find a8
- . “tree having branches that mateh, your' myatew t’wig. Learn the names of ,
i your schacslyaxd (or 10~ca1) ?tre’&s. | . , i s '// ' : '

- . - . A ] - o . Cw S
¢ “_.. ‘_\ * % T :‘ 2

- AT . ' : ;0
. : e, - . :

- Materials and Equipmén}: o PR :
. Twigs from. schomlyard ~or 10‘m$ ‘ﬁi“aes ';-‘”".”‘f" T ;
o Hand 1@((3@93‘ (opLionaL) ) ' EXR o]

\.-4- ,.- c

How«»'l‘o«l)owltt, ‘Bta;fo‘re. your; clag_s J.::) ,%%d f&m,ﬂth‘i‘ﬁ mﬁiv‘ftjn, collect; ,
some ends of bxrdﬁches from A variety nearby trees. UYsd broken or _'

. (fallen br,anchﬁmr where polsible,/-but a fey- GRE mgﬁﬁi’qyxxtigﬁ of Living -
] ranches can be take w:Lthout harming, t;ra\egar} aam@ner %s;&lﬂ‘.at'i;\ia; '_

- procedure 6'prun:mg\.“) \ﬁa st.m ymg "H@Veﬂ%mﬁué t:w;iga 80° ewary a;:wmi;xt”

ca‘a havca one t:cr \woi“k, with o o e X k(

. -\ . “ \$“4ﬂ @ "*’) ) oot

= e e . c!"_‘ Ve s ' ' 'l-' LA "\ Q\\‘ “'%ﬁt‘ﬁ ,’A_"_ -
IS Tyt . oL ) -, . . ’ .
. P‘rocead as folj.ows..,&l__.‘;' Y . -"4-‘.-'-"':"&-'*"" S ® _r R v ’
J - ‘ \ : ' P\ -_.‘}‘h\:\"* J

i) Provida each: ‘$tudent \with a r:'v“ (7 kAzak h{m]‘h&gwﬁb phrs@%é 4, cm: ot

. . fululy, noting' buds, leaf aca\mg, t&lm‘ m*ct:u‘m, and bmnchipg rad WA
L -’\u\amtema,' Provide hand lms‘a{ “fif availabler. Afg;er am:h(g "&lﬁm A
.8ide" inspectiop of the ttﬁsg\* lgiﬁp\ ‘can Vg mbideﬂ' Bf;i'd&ﬁ éééﬁin : B X

S away bark with, thair t\humlmaiis.. 'méy n;j‘g"l;s‘t:"lnok “for interior I e
e ‘, oharact:cerietim Like odor‘ qg&mt é\,\ barl; Rayers, and qolomg» sy g

.& x . s L) .
”‘ ,\ - . u\ IJ 0 ‘_ q J i ., ‘ P D
;"n \3 B 2 13

2)\ ‘Now you c-an ::hallengg kids ‘to\efimi a ‘tf‘rem M{th ’br!ﬁx’mhﬂrcwa \natch—- AL
7 ing their twige TtVs aggood ddea’ 1o speqify haunda_ries w,it;hin s el oo

?1 o 200
K

which} kids should 'hum: i:m:‘ M’;E:Lr t)f;ee. R SO *"-' UAL,

)'\lﬁ\\'..l;' . | e . \\\ i "'-y h “ .\‘ \)\ ‘I ‘ )vt "‘l\l .‘k A a'.‘eis_‘.t

33 *Whém most: youngs‘rt;\ars 'hava ﬁqund a pamnt ui‘ee\ ‘@or thedir twig, EREI . _
om0 sreassembla. Jthe entire,clans’ .and vigit esdch t.ree, At.barh stopyl,«d s 5 e °‘-§-. .
-_,-.,..-}"_:?;t-':-;’u*-:_~:.' Wy have a, "twilg detective" ho'ld up a. ‘t:w:l, . next. tcx a \hi“ﬂé bt:mxch_}.m »c\} o &
o R Al show thé\ thrz.y match. You \might then, prasent th@ n\:@me 8 f the: ‘%f’ee* 2 .
T e « 7 Cand! apy‘ other’ iniormatioma’t}out itf to the cla%,. L

‘ - N\% Wi _l‘\:.-(&.p-: ﬂ)'f' ¥, 3 a'_

-

I.»*# 3"“§ }‘I‘J§h*.

n
ll".. N \ f] |._' v‘
e __‘ o ; UM RV
. g

. .
»
. A .‘ ' \ r- v ‘.‘ '

< “'-"'F-hm .

" "f-'v. l) Aftey nampleti:ng t:his activity,t ave ‘kidg tgy vg‘;b *nm°t::h t.v&igs wi;:h e

TR v a0 e ‘

-
i
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=
<

Sal, W o MIREEE ‘g e d »J.- - ‘.
. . e '- _‘ .. . *u . v oA .
g ,__;‘,,Q,_ :‘nﬁ@es of t}x;eas. e ; ot T \ S e “,, 'y

. Q' K L] qh" L4 \\ 3 v

fh;r‘he 8P in,g‘* do.a "mysta.ty leaf" .ar{fi.,v*lhy \uadng J.ea\(as efmm tybe..w

.',,,s.m;,e trée Qm{iied in thiqnn«..trivit,‘y‘ S LT T U N ST T
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-final say on what they cook); or, you scout the area ahead of time, P

" The key to full nutritiondl value is to aveid overcooking.

Bl Y I T e Zanfaiia - ] T e e e AT R L = T TS TR AT AT B AR A rT s sty g ramia e Bl 0 F ks e TR e £SO s 4T VL s A Al s e 0 o e
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o B | | T Activity #24

GUESS mm"s COMING TO DINNER? _
\ : ' T
by Mary K Bowe ¥

-

K ' -/
* Focus: Many wild foods are nutritious and tasty; they have meant the

difference between death and survival to knowledgeable people lost in
the wilds. However, some of these edible plants have look-alikes which
could cause discomfort and possibly death if accidanLally asaten.

—- -— RV, e e U S,

-Challenge. Laarn to identify, cook "and eat wild fooda.

Mageriaf% and Equipment: B . : e
Books about identifying wild plants _ : ‘ .
Recipes using wild plants . o0
Duplicated copies of plant appearances (optional) ‘ ° ¢
Coleman stove and fuel & .
Pots, preferably enamel . . _
Waters - . _ o
Sessonings ' . )
Paper plates, plastic utensils »
4
How-To~Do-Ft: There are two ways to go on this eXercise: arm the <

[

students -with the appropriate identification books, some words of
caution, and then turn them loose to see what they can find (you have.ﬁ

find what's out there and select #he safe plants--~then duplicate

pictures of what they leok like and allow the students to bring back

mdytﬁm&@lmWs. . K
. : - ' o . P o

More words of caution: find out {f the ares has been sprayed for

pesticides; .and, do not use any mushroomsjfeven experts rum into

difficulties identifying them.

Some"@pmmon and easily recognizaﬁie plants are arxowroot, bracken fern,
bull thistle, burdock, cattail, dandelion, Indian cucumber, Jerusalem -
artichgke, milkweed, sassafras, and yellow dock. There should be an
attempt to gather enough of each variety so everyone may have a taste.

Put one type in each bag as you cbllect=w-it will avoid sorting them .. .
later., Same will epd to'Be cooked, others just washed oy peeled. pte

: ' @
Furth?r‘@hallenge:» Learn tg identify and find (don't pick!) BOmME B .
poisonous:lpok-alike plants or other harmful plants. .

L
¢ . LY \
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Referances:

Angiar, Bradford. TFeasting Free on Wild Edibles. Harrisburg, Penn-
sylvarias S;ackpole Bodka, 1969, .

) | |
Gibbons, Euell. Stalking the Healthful Herbs.. New York: David McKay
Co., Inc., 1973, . | - 5 . -

¥

Gibbonsg, Euvell. Stalking the Wild Aﬂpafggua. New Yorks David McKay
+Co., Int., 1970. . ' - ‘
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CHAPTER TV

ECOLOGY ACTIVITIES .

CARGEST
SELECTION
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THNEEDS
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. CActivity #25

”~

EVERYONE NEEDS A THNEED .f:_QR DO WE?

by Ron Beiswenger

Focus: This activity is based on the Dr. Seuss story, The Lor

The story is available in bdok form, and in an@viemad@ for television.

Some teachers have developad their own slidaatape presentations basaed
on the book -

A ]

and makes Thneeds (which everyone needs). A thneed is a sweater-like
garment that can be used as a sock, shirt, glove, hat, carpet, pillow,
sheet,. curtain, or cover for a bicycle seat. An industrialist, the

Once~ler, begins cutting Truffula Trees and uses them’'to make Thneeds
in a factory he has built, His factory pollutes the .air and water and
he destroys the habitat of the wildlife of the Truffula Forest (Brown

« Baxr~ba-loots, Swomee-Swans, and Hufming~Fish). All the while this is

going on, a strange creature calléd the Lorax is imploring the Once~
lex to stop his destructive actiwities. The Once~ler finally cutsg down
the last Truffula Tree, the factory~closes and a barren, devastated
landscape issleft behind.

A ring of stones, one bearing the word "upless” imprinte&\gn it, also
remains among the ruins. The sidqry ends with the Once~ler\telling a
boy of middle schlivol age the meaniiipg—e£ the woyrd "unless': \"Unless
someone like you cares a whole awful lot, nothing is going to get
better. It's not." He then tosmses the last Truffula Seed to the boy’
and ‘tells him to plant it and grow a new Truffula Forest. Students
are usually impressed that a young person is given the oppqrtunity to
start over and correct past mistakes, . _
\Teachers uge the story as a starting point foa« a number of aétivities"
Dr. Seuss'. word ushge provides wonderful opportunities for language
arts activities, discussions of the role pf tndustry in our society
and studies of environmental sues in general. Students can be

~challenged to invent machines like the Super~Axe~Hacker ‘and’ other

Seussian creations.. -Some -teachexg ask their students to classify the
animals in the story, . The possibilities are endlesg~-limited only by
the creativity of teachers. One of the more popular activities using
The Lorax involves retelling the story so that it has a "better" end~
ing. This is often done with colored markers "and butcher paper.
Students suggest ways to avoid environmental problems,*have fun, and
learn a great deal about how we can manage our environment more -,
intelligently than the Once~ler managed his. -

fChallenge' A Truffula Forast' has been discovered near your town.

The Once~ler wants to build a. Thneed factory one bloek from yi ur 3
‘schooln  Should he be allowed to do it? What.rules wnd regulatidns
should he have to follow? Plandn environmental study to degide .
these things. . . A . ,

~

~The story describes:the ngWthfcf'an'inﬁuatry”which'usaszruffuia“TrEES"”'“"“““"

4D
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Materials and Equipment:

| 7 | - l\\\\u¥jﬁw/
The Lorax story T \ o=

Paper ‘ ' : : : oo
Pencils -oxr colored markers .

. °
- . - ~

How~TbeD0~It. There are aevaral waya to davelop this activity._ To
answer the question about building the factory, students could begin
by examining the efifects of cutting the forest.. How will it benefit.
or harm People? How will it affect the Bar-ba=lcots, the Swomee-~
Swans, and the Humming-Fish? Whatl. gpuld be done to avoid these

- effects? A summary chart such as the one sgb shown below could _be used

to help the students organize thair analysis' : . , T W T :
& : ) | .

ke

Ways to avoid the 4

Living things
affected by

How the 11v1ng'thiﬁg3- 1.

are affected by

-

bad effects of ‘ o
_cutting the trees | :

cutting trees ‘cutting the trees

. . . o 8
Ll . 3
LY . ”- b ' b

'\ Humans
. b " ; . )
Truffula Trees - o _ _ SRR, IR
. . . R .
| Brown Bar-ba-loots )
A A : . N .
Swomaa-Swans: _ ' B 4. -
o . . . . ) o .
’ . | Humming~Fish ' . ' ) . L S o

X

Another aspect of the challenge involves the building of a factory near
the 'school. Students could carry out"an environmental study of a hypOw("
PR sthetical site for the faatory. This. could range from’'a general discug-
' _sion of a selected a¥ea, to an elaborate study involving field trips to
the area o take environmental measuremengs. Some of the thihgs that
might be included in an environmental study are outlined balow.

~ ~ ) - . ®

I. Description of the . site sélected for the factorx

vé

. ~

‘.

A, .

Present land use (housing, vacant lot, etq. )
i " B. 'Biological and‘physical environment c - .
. 1._ Ground cover--soll, grass, concrete, etc. S
. 2. TFerrain--flat, hilly, etd. . T
3. Vegetation - _ . ) \
R 4. Animals ' - R . _
L \ ' f t R
NN T ‘ W S \ N
. _ . en 4, S; )
" N \ [+ !
. ! \ A \
r €. N P \ .
o N(M ' SN ’ A
— 90 \ . .
\ \ o 9 5 o N
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Reference: S B N

. l\ - PU“ a - _'\
o “ \ \ L " . -g{
- \ ]
4 'Environmpntal Tmpact . & - o oo v )
A, Banefité.f@aulting.from the projact' . .
B. 'Problama caused by the project S LT L

. Pollugioﬂ . a . S )
Bffectéf plants and animals ' T .
.- Change$ in human uﬁagmwmincreasad tra¥fic, logs of o o

a park, -etc, S . ' L oo

4. Other effects e . .  - . | o

“This outling would have So Ba expanéed or modifiea to corraapqnd o T
specific AYeas. S _ o _ R T

e € I ‘

AR S N ,
Geisel, T. (Dr.-Seyss). The Lorax. Wew York: Random Houte, 1971.
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MAPPING THE GREAT OUTDODRS

by Joseph Abruscato

Focus:

portion of the social studilea called geography.

Activity #26

v

l"

The earth sciences bear a considerable relatiomship to that

Children studying

earth science are typically expected to become aware of distinctive

features on a portion of the earth's surfdée

‘maké caraful obsexrva-

tions of such features (i.e., streams, hills, valleys, mountainsg),

The construction of maps is an activity that integrates the earth

sclences and gdography. -

‘Challenges:
llearn to estimate distances on maps.

Learn the meanings of various symbols found on road maps.
Draw a simple outdoor sité map
to scale.. Learn to find directions using a compass and communicate to

others dirertions for getting from one place to another.

- Materials and Eguipment:
I

A

A road m@p of your region per group of two or three students

A package of crayod¥
Package of blank ‘paper
A compass per group

k]

4 * 7
How~T0*Do~Ip;

or colored pencils per group

-

1) . Prior to»ﬁ%e class expedttiod from the sc¢hoeol té an outdoor study:

area, have‘groups of children study road maps to establish the

.

actual’"aa the crow flies" distance between school and the autdoor
area And compare it to an estimate of the distance to be trgveled

usigé roads,

Children should algo make estimates of the time it
will take tq get to the outdoor area and retain these estimatea
t9 compare with the actual elapsed - time for the journey.

you with an opportunity to have children learn the meaning of
"scale" as wdll as the multiple symbols listed in the legend of the

map .

/

_ AA excellent initial activixy to do at the outdoor site is to-
.+ each child create’a map of the area..

beginning of

. ///Thia use of a road map Erior to* the outHBwr activity will provide

The directions North, South, East, and West on ‘the map, should-
-also be discugsed with respeCt to orienting the map properlf

-

ave
By consgtructing a map at the

an outdpor experience, the entire group of children

can potentially grasp the.'big ‘picture” and will hopefully gain.an

3). At the site teach -the children how to use a compaas.

appreciation of the many -and diverse land features they can study.

- -
Then have .

them draw the .compass’ direction points on their maps.

o gy

~and in some cases réprasent.in a graphic manner that which they see. ..

o

T e

1
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After initial activities, you might consider some of the following exten-

A
sions: . N

1)

2)

&‘ A

Have each group of children draw a scale map of a very gmall portion

of the outdoor site.  Ask all "the groups to use the same scale. The

culmination of this activity\gcan be the full class experience of

. taping maps created by the respgctive groups together 80 as to * B

create a glant map of the afea.-

Treaaura hunting can be done by having one group hide a treasure . )
(a pretty stonme, the day's snacks, etc,) somewhere at th¢ site. Then

the group doing the hiding can create a list of directions for find- N

. ing the treasurgsfrom an agreedsupon landmark. The directions may
"be stated In this manner: ”Co 15 stepé west from the dead oak trea. e
.Then go 30 steps south, ete.”

A variation of this activity is to place each directéén at a different

location--then the children discover a new location
follow a givan direction.

en they successfully

Further Challenges.

]

2)

3)

- -

How can people tell directions without a compass? Try out your
ideaa.

quise a way to make a map that shows how high”various ﬁlhces are.

Find out what the "grid" of a map is. How could you use the grid
of a map to tell someone wherg a place ig’ located?

* .
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\laquirrels-agdjdeer live'together 1n"bEg

observations of the more dmpressive large hab1Cat5.

T T TS S S T e S e

" Activity #27

LIFE. IN A.MINI»HABITA'E% - L : S

-by Mary-K._Bowa'

. L -
Focug: Mést paople are awaré that animals and.plénts’form assqéfations
so that groups of living things livggin certain habitatﬁ. For example,

UnforLunately, it is.not normally possiblefor school grOupa to study
at first-hand the typical habitats of larger animals and plants. But
obsarvationa™pt ¢ ﬁlanfmanlmal ‘assoclations can s8t1ll he made near almost %
any school. Vacant lots, edges of’parking lots, and lawns all have
small areas--mini~habitats--which are homes to small plants and animals.
And, observations of thgse small axéas can be just as instructive as

v

Challenge: 'Estimate the numbers and variegy of organisms populatigg
a square meter mtni~habitat. .

Materiales and Equipmen@:

* found in their square meter, . Where names *of organisms ard not known,

1) What is the total number of 1iving plants in your plot? l

Sticks - N : '

Meter sticks or measuring ‘tapes _ : .

CESI Bug Catcher. = . _ a 8 : 'l

Hand lenses ’ | . | | ‘ .

Trangparent plastic bags .

Garden trowels or old spoons

Plant and animal- 1dentif1cation references (optional)
How-~To-Do~It: Have youngsters stake out square meter study areas in
as many different 1aqn vacant lot, or schoolyard areas|as you have

'
!
| ) -
!

available, - Sticks can *be used to mark the corners of the plots,

R
Students should ‘try to remain outaide their §¥udy plots ks much as
possible, but try to observe as many different plants’ and ‘animals as
they can that live in the plot. CESI Bug Catchers may bg helpful for . . -
capturing insects and other small animals without 1njuring them, ' :
These small organisms can be kept in a clear plastic bag' ‘for temporary .
obsexrvations’] but should be released unharmed back where they were ) ' ’"
captured, Encourage kids to make a catalogue of every 11ving thing '

have kids simply invent .names to describe creaturas they find. If - '
hand lenses are available, they can make close-up viewing &f the
organisms that much more interesting. Garden trowels or old spoons

are good for digging in to the study plot to search for underground

organisms. | . . » -

‘Have. studénta-eat&mate:. ' ‘ V - '

'%1; ’

\ . . . ; ,.’ . : .

- . {
&
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2) What is the total numbed of animals (inseccs, worms, centipedes,
etc.) in your plot?

¥ N
! ¢

3) How many-diffarentttypeé’pg"aniMala aré there?

4) How undany digferent types of pléncs are there?
Some students will want to make a map of- their, plots showing the dis-
tribution of organisms. Others may ‘want to consult referénce books to
try to find sclentific names for the creatures they obsarve.

&
As a culmination for this activity, kids can compare cataloguas for

the various plots.. Which types of areas haye mimi-habitats richest . .

in life? In which types is -life scarcest? What factors may account
for these observed differences? . v

Further Challénges:

1) Try-to figure out food chains or food webs for yqpr'minimhabitat._

"2) How could the numbar‘of living thingé in.your mini-habjitat be

increased? Do an experiment to see if you can bring about an

', increase in blant and/or animal populations.

References: .

Any references on common weeds, grasses, wild flowers, insacts, and
1nvertebrate animals will be useful

e
"
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" Activity f28

NIRRT PGV S SEELY TS ERTYI ST s Th e b T g e S e R S ik Rt b - e

CLOD CREATURES o I T

. . , -
. “

by David R. Stronck . .

Focua: The roots of plants hold soll togath@r in clcds which include"
varioua small animals. ) _ :

»
Challenges: Identlfy gome of the planta apd animals in soil clods.
Classify roots as tap or fibrous. Observe the contents of the goil,

B A

 Materisls and Equipment:

Clods dug from lawns or weed patcﬁas, approximataly 25 cm square

and 15 cm deep
Cardboard bex or other container for each clod .
Shovel or garden trowel : . -
Jars or cups for storing animals . - . .
Magnifying lens (or low-poweYxed microscopes) {

. How~T6*Do~Lt:/N/ L : o 7
-1) At a convenient study. site area, dig up enough clods to provide
‘ one for each pair of students. Ideally, the soil should be dry
: enough and ot muddy although the clodg comld be stored in open
A bhoxes for a few days to dry out excessive moisture. If the soil
et is somewhat sandy, it will allow easy examinatiQn. iIf the sampled
' soil is too hard, it may require soaking with water on previous
days tQ allow use of a shovel and to increase the numbers of
larger animals near the surface,

2) Youngsters should work in teams of two or three in observing each
clod. Some teachers will préfer to give each student .a small clod
. " of only a few inches in a 1arge-plastic cup. . :

; . : R

¥ Each youngster “must have the opportunity to break up at leé&@ part

of the clod in order to examine .how the roots hold the soil
? together, The teacher should demonstrate how the fibrous roots
bind the soil together as if they were a tanglad masa -of strings.

L 4) Ask the students to find diffarent kinds.of ﬁlants in the clods,
«© |  Scientific names are not important althqugn,common plants may be
. - \easily identified, e.g., thistle, clover, and dandelion. Help
' the youngsters to recognize that each of the plaits has a green
top and white or brdwn roots. There are two types'of roots: . tap
_ roots and fibrous roots. Tap roots are long and large, usually -
© wilthout branches, as in dandelions and thistles. ‘Fibrous roots
v . are small but form tangled.masses as in grasses. -
: . As. the kids examine root systemsg, they may suddenly. begin to find
¢ animals which will probably quickly distract them., These-earth

. i
<
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- creatures may 1nc1ude worms, slugs, isopods (sometimes called .
pill bugs or woad lice), millipedes, and spiders. Encourage the
youngsters to place these animals in a jar for dhgervation. A
magnifying lens will ﬁsist in"studying details of small animals.
Older students may wish, to use IOWwpoweted microscopes.

N \
The students should begin\to recognize that the green leaves and
stems of plants above the grpund are only a part of the life in

that areh In the soil, these are roots, decaying plants and RE

animals, and living animals. The underground world of life'has
the means by which dead animals and plants are bréken down to
,provide water-goluble nutrients which will be: absorbed by roots.

~—- - The fertility of -the 801l depends- greatly upon this process Df

. decomposing materiaLs

5) After examining the clods, have kids return all the materials of

: the clod to the place where it came from. There may be suffi-
cient interest to dig up new clods at this site'or to take clods
from a different site.’ Adddtional new digginga should be done .
‘by the youngsters themgelves, . - .

~

Some appropriate questions for discussion afe:.

P

1) What happens to the soil on a slope if plants are removed from

its surface? ,(a o !

°2) What happens to that part of a lawn where people often walk?
Why did this happen? .

3) Where will you find-mdét of the animals in'pﬁe 801l1? What type
- of gsoil has the most number of animals byiweightz '

4 , .

4) What do the animals in the soil eat? Do we tind healthier plants
- growing in the.soil where there-.are more animals? Why? :

Further Challenges:

1) Using a shovel, carefully extract an entire tap root from a -
‘dgndelion or thistle. Usually the long tap .TO0t" is brojen in
the process of digging out a clod.
1} ’ :
2) Soak an” area with yater to note differences in wet clods as opposed
to dry clods. Examine clods at different times of the year to com-

pare the numbers of animals, growth of pla t@,i,tc;

3) Set up funnels and {11l them with soil. Add wdter until it drips

. through into"a dish belbw the funnel. Exggine the drippings for "~

‘very swall animals.

eference: ' . f e .

v . * - . 1
. -

Ou\doqr Biology- Instructiohal Strategies. (0BIS). ann'Guidé. Berkeley,
Callfornla.a Lawrence Hall of Seience, 1974 o
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Activicy #29
SHORELINE LIFE ZONES

. -f.by David R. Stronck o .
, _ \y
1. : v - . N . . i ) : . f ..

' Focugs. Observe the zones of different communities of plants and
e ?-- animalﬁhwhich live near' and at a shoreline of a sea, river or lake.
' Challe%ges& Iaentify the specias of plauts and animala which are
- most characteristic of specific zones near and at the shoreline.
_.Observe variations in the water levels vhich create these zomes.

-

5

Matarials and Equipment P -
Paper and pencil o o N
Modeling clay :
Yard or meter sticks
Drinking straws

~ Large plastic cupé or small pails
Magnifying lenses R
‘How-To~Do-=It: ‘

~ .

1) The study site mu include some shoreline area where the water,
level changeg periddically. Ideally the study site will have the
rocky tidepools of a seashore, Nevertheless, many lakes and even
broad rivers: have seasonalpvariations which will allow-a. study.of .

, the same important concept: as the quantity of available water
' ,' greatly changes,the types ‘of plants and animals will radically .
g change. e . ~
At ocean seashores the‘variations JAn water level depend on thé)tides
. which are well predicted. By consulting the local tide tables, one
+ ,can plan o visit the area at the lowest convenient water level,
Before going to a seashore, the youngsters must understand that the
water level may rise rather rapidly while they are visiting the
site. They must not become trapped on islands created by rising
waters. . Safety precautions at rocky séashores require that the
_youngsters always work closely together in pairs. Some important
¢ . rules are the following:
Never turn,your back to the waves while looking down at a X
‘rocky aréa. If hit by a strong wave, try to lie face downe
" ward and to grasp the rocky surface tzghtly Beware of

° - glippery surfaces, especially whare there ie much seaweed.
a . Wear strong boots or shoes which ean withstand the very
”” " ghérp abraszve surfaceas of‘barnacles or coral,

LS

Some lakes and broad rivers may have shorelines whgre-che»water@
level has great seasonal variations. Such fresh water areas will
demon@trate different zones of lite depending Upon the duration

., v : » = .
J \ . .
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of high water-levels., Seek 4 study site where _there are obvious
gradations from the usual highland vegetatlon to shrubs needing
much water to plapts which live exclugively in the water.
Usually dams do not provide adequate Mliving" shorelines because
their levels change too frequently, °

It is dangerous at eeashores to’ allow a youngster ro wander of f
alone, Establiah limits to the study site by setting up poles
th flags. Require the students to remain within an area where
can easily see them. Because the.study sites are stretched
‘along shorelines, anticipate that some youngsters will be inter-
ested in exploring beyond the defined boundaries. Clearly ekplain

2)

to them that the goal is to interpret the life in the study site; .

“this study will require their attention to smﬁll plants and’
animals.
. Py ) v : . » ‘

3) Older youngstera can use yard or mater attcks with drinking straws
to meagure the heiglit above the water line ‘for the.various zones
of life which. are observed. . Begin by holding the meter atick
loosely between thumb and index finger. The full length of the
meter stick should be allowed to hang downwards as 1f it were a
weight at the end of a plumb. line. Set the stick on the ground
level~at exactly this angle, 1. e., vertical. An assistant will
be needed to guide the setting correctly. Then place the. drinkn
ing s%gaw on top of the edge of the meter stick. Sight.through
the straw to the nearest high ground. The assistant will walk
to this point and mark it. The élevation of this point will be
ona meter higher than the original location. If the shoreline

- ‘area 1s steep, several guch measurements can be made. If the
———-atea 18 relatively flat, elevations of less than a meter can be -
similarly measured, e. g., by using a foot—long ruler,
N A
The modélﬂ"~clay may be useful for making impressions of interest-
ing hard plants or animals. At the seashore, clams and snails will
provide good subjects. for such impressiong. The impressions in the
clay may Later be filled with plaster of Paris to give models of .
the outside sﬂhpe of these shells,

A second,uae for modu@ing clay is to build temporary dikes around
gome animals or plants. The area may then be flooded within the

" «dike by, using a cup’or pail. In tidepools, the barmacles will
extend their feathery feet and the anemone, their tentsacles when
- they are under watery, Theke animals are relatively drab when they
are protecting themselves from the drying effect of air! Dikes
built at freshwater spots may encourage worms and isopods to leave
their hiding places. : _ ‘ . :

4) The youngsters should observe sharp changes in zones of living
organisms at shorelines. The plants and animals on the high+ ©

,J ground beyond fleod or tidal waters should be recognized first,

‘preferably before making a trip to a shoreline. ' This study con-~ ,
. centrates on identifying some organisms which are rarely covered
| with water and others which are usuaily covered with water,

- »
2 . . * »
Al .
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At seashoves, these is.usually g "dead" area of almost no con-

_ - . spicuous life forms at the upper end of tidal washes., The

. " upper limits of sea life are restyicted severely by the physi-

. - cal envirpnment which allows dryifg out during long periods of
time. The lower limits of species are constrained by predators
and biolJogical competition for the same ecological niches. .
Usually the tidal communities of plants and animals are in
distinct zones or bands which can be easily noted at low tides.:
The youngsters should concentrate on the most common organiam(s)
of each-zone, Have them draw and map these organiams.

"Along freshwaten’shorelines, many shrubs and trees often flour-

.. 1ish where their roots .can.ohtain abundant water. .These apaciesmz___nm___:

usually differ from the plants of the highland. A third type
of plant is found exclusively growing in the water. At least
these three freshwater zones should be noted and identified by
their most chdracteristic or coumon species,

-

5) (Leave all organisms undistutrbed at the study sites. Using draw~
ings, maps, and clay impressions made by youngsters, discuss some
Gt of these questions:

a: What causes the water levels to rise and fall? R

‘b. What is the .total height of the intermediate zone(s) of

organisms where the water levels fluctuate? ”

¢. Which zone(s) supports the greatest hmount of life by weight
] of organisms per square meter? Which support the least?.

d. ' Name the most common species which characterize each zone.
Further Challenges: Visit the study site repeatedly to measure éhanges'
in water levels. Take a relatively ‘large rock, wéighing at least 15 * -
pounds, from the highland area to the low-water level. After a few
months, recard changeg in the organisms growing on the surface of this
rock.

References: - . —_— .
Qutdoor Biology Instructional Strategies,(OBIS). Pond Guide. Berkeley,
. California: Lawrence H&ll of Science, 1974.

: : ~. .
Zim, H. and Ingle, L. Seashores, New York: Goldén Press, 1955.
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) - T fjﬁlgﬁz Activity #30- -
o b _ - . . . ‘ . .. X ’ .
ECOLOGY STUDIES IN CEMETERIES o .o | : .
. | T . .ot B S
' by.Beth Schultz ' ] . R -, Lo

- . : \
\ , : " k ,

- ()

Focug: Cemeteries are op@n green spaces. Somatimea they are the onl&

A}
-

- open spaces in a city neighborhood. .Many kinds of plants and animals Ol
liva there. People alsc use them as parks and aven- playgrounds., - Why -
not use; a nearby cemgtary for ecology activities? 3
I ht;_fh_ggg;;gggggg.mﬁxpggggg. cemeréry near. youx home_ox’ &chool Find oue o
. a how many different plants and animals live in the cemeterysoyx use it
i some of the time. How do these organisms use the area? How are they ’

able to survive there? ‘How do people 'use the areal
f e Yo R ) -. v

.HOW*T0~D04IE'-“ : »

3 ,
1) "Make a map of the cemetery. Divide it tho small areas 80 that_
- groups of youngsters can explore one area at. a timé, - This will
.. . help kids keep more accurate records of Lhein observations._

1 A S

2) Notice plants growing on or near th@ stane*markdggra-How many kinda

of lichens, wpsses, or othgrwsmarlgplantsﬁan ybu'find? -Do. they f“ﬂs¢'§§1f°:
grow,on all stones or only.orn some Kinds of i ‘grone?. . “Compare plant"’5,;$—:
growth on stones in shady, damp places, with thatzin 96h@§~aﬁeas. : "

L v 5 - TS A

3) How many different kiﬁds of ‘treea and shrubs are growiﬂg in. the
area? Which look as though they were planted by people? Which . :

look as though they grew naturally? What is ypur evidence?
(Expected discoveries: You may see some berry-bearing shrups
growing at the base oh,n head stone,. They probably were "planced" _
by birds. /Speculata: Were the largest trees there when the ceme~ ;
tery was new? Look at dates on markers near the largest treés,
Are any of the markers tilted by pressure from the roots?) :
. Tt 4 ) . '
. 4) Compare condition of trees along the roadways with those gaveral - '
. . feet'from the road, (Hint: Look for -injuries on the txunk which
o . may have been caused by trucks ) Compare width of roadways in Ve

. - the old part of the cemetery with that of roads near the newer - ,:d

LI parts, If there are differences, what can you infer? ‘. . ' TN

g - 5) Look for birds -and their nests (Caution: ‘DO NOT disturb nests
. . during spring and summer).. In spring you may hear more birds thadi'
, you see. How many kinds do you hear or see?~ In fall; wheq the
- * leaves have dropped, you can find nests more easily. Try to iden-

.~ tify the birds that you gee.’ What kinds stay in.the area all year°,
L) b C N '
.7 6)t Look. for mammals. If there are 1arge trees, watch far squirrels.
" Do people feed the birds and squirrels? . 1f not, try &0 find,out

what they are eating. . . _ : 0 ;

\




N

7)" Find insects.. There must be

.. ‘.“" . . - . -
¢ - @ , . .
» - . s -*'e A D .
4 ‘; . . -

many kinds there because insects
' live wherever plants grow. Observe their activities.- S

- Q;i
}\

B8) Fiﬁ%lly, natfte how péople u%eﬁthe éametéry. In one.oldd§§meteéy

in a city, observers noticed that people use the open spjce to
“walk thefr dogs, to eat their lunches, or just to sit im'the sun -

.3

on warm days. . - , . TR
Furthéﬁ Cha}lenges;-"w v 0 . w - -

i) ‘Eatimate‘the°age of your cemetery. What evidence could you ugel
S ‘ . o Coel - N
. Y. . ) . 7 . . 3 . h

2) " Estimate~the numbprs of various plants and animals -1iving ‘in your .

. ‘ ' ‘ 7 x -
. . - - e
. . - "0?

j‘J

L4

Referxences:

Hulsart, Maxy J. and Viwian, V. Eugene. Cemeteries ang Environments:
A Humanistic Approach. Browns Mills, New Jersey: Conservation
.and Environmantal Studies Cente¥, 1974. -

r

fomas, J. W. and Dixon, R. A. "Cemetery Ecology." Natural Histor ,
. - y - ) A

61~67, Marxch 1973.
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-, 2 d I . Activity #31
/ 'PUDDLE POPULATIONS. . ; . / \ ;
N
. :+ . by David R. Stronck . . v

t . Focus: Organisma ‘within a puddle go through a serids of successional
’ chaugea during the spring months.,

- - Challenges: Idené%{y sqveral differant species of plants and/ox -t
{ animals which will appear, flourish, and disappear in' a large puddle _
during the spring months. Compare the variety of'spaciea\in a polluted

St RN - puddle with those in a relatively clean ‘one - Measure some of -the- T

. environmental conditions which may favor the growth of populationa. -

- ; ¢ . :
N é’ Materials and "Equipment: . . ™
\é{ ) Shovel ' ~ :
.7 Large plastic sheets, e.g., from garden waste bags N

Caupful of any fertilizer
Small paper or plastic cups
. Thermometer -
Magnifying lenses .
" Rulers B
White~bottomed pans (optional)
Microscope with glass slides and coverslips (optional)

¢

* o ®

<
H0w~Tb~Do~It- The study.site may consist of small naturally—occurring
ponds (puddles), 1If none ‘are conveniently located, dig out a couple
of small holes in the ground. The suggested size of the holes is about
" three to six feet in diameéter and one or,two feet deep at the deepest

B

.

N point. Line both holes with plastic fromia large garden waste bag.
The purpose of the plastic is to keep thd water from seeping into the
- -aarth, : : ' i '
!i‘*

Encourage older children to help in digging: ‘out the holes. Idemlly,
.the holes will be located within a courtyard of a school where they can
be easily obspgrved “and protected. Even young children should assist in
covering the bottoms ¢f the holes., One puddle should be felatively.’
clean with only rags, rocke and pebbles added to the bottom.- The other
puddle should have a muddy hottom and a cupful of any fertilizer added
to the water. = .

. Organize the youngsters into teams of at least three or more persons.
T Each team should kee¢p a log of developments in each puddle. The log

B should record the following data: _

1) date
”o

¢

2) time of day the obsetvation%is made -

3) general state of weather op that day-(cloudy, rainy, sunny)

L] .
» @
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4) temperature of the water
5) color and odor of the water ' : .
. . N S
6) turbidity. s ' /
L) ! . /

7) éénéfal appearance of a supful ;f water from each puddle ' i

85 ia count and identificéation of-one or more species charbéteﬁ%sm i
tic of thé.sample taken from each puddle. (For example, tet
mosquito larvae may be found wriggling in a cup of water . y

removed as a sample from one puddle.) b P

. . !
/

_ The members of each team. should adcept various responsibilities for, |
gathering ‘and recqrdipg data from both puddles. . \f | ' / f

Purbidity is measured by lowering the tip of a ruler into a puddle and
recording the point at which the .tip disappears in the mudﬁ% or cloudy
water;f For example, the tip may no longer be seen when the ruler is
inserted .ten inches into the water, This depth of ten inches is

recorded as the turbidity measurement. " )

 Samples taken from each puddle should always be taken with the same size

cup, to allow direct comparisons. Observations of the sample may be
dgne by simply looking into the cup and noting the larger plants and

- animals. More detailed work can be done when the contents of the cup

are poured out into a large whitg~bottomed pan. Using magnifying lenses,
Youngsters may then see many small animals which wmay' be more easily '

" counted. If microscopes are available, a wet mount will allow the study

of minute organisms which otherwise would remain beyond visibility.

\

- Both ‘puddles will probably contgin a wide'variet& of piénts'ah&,animals

during the late spring. The youngsters will be -able to observe the
pattern'bf succession by which one type of dominant specles is gradually
replaced by another. For examplé, mosquito larvae may ‘flourish for a
time but later entirely disappear. In the later stages, backswimmers -
may appear and increase In numbers. ' ‘ v BN

v

N

The fertilized puddle will support a more concentrated population of

algae and other water plants. In this environment, wﬁ¥may anticipate

that most small animal populations will also be relatively higher.

The data may also support the hypothesis that higher temperature and \

greater sunshine favor larger populations.

The numerical data of‘this study can eaSily_bé fepresented_on’graphs or
histograms. Using the data, the youngsters should be able to angswer
the following questions: - : : ; ‘

1) When did the population of recorded species begin to increase
' rapidly? When did these populationsagtabilize or begin to decline?

2) What tamperétures favored tpé most rapid growth of populations?

% e

‘milz _f o o -
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3) What weather conditions favored growth? i
. - i
4) Contrast life in Lha.fertilized puddle with that of thie unfertiw
liged puddle. What comparisons can be made to fertilized and
unf@rtilized lawvmns? t :

’ +

Purther Challenggst PR

L4

1) Cogkrast meaauremancé made in artificial puddles with those from
} haturally occurring ponds.\ IR \

a b

* 2) Maintain data on the same puddles during a complete year and for

. aeveral years. Note the arnual fluctuations oj populations.

]
- - NSO . e - -

3) \Contrast aamplcs from puddlea with thoae from flowing streans.

Reference:  ° S | (

Outdooy Biclogy Instructioﬁathtr§tegies (OBIS), Pond Guide. Berkeley,
California: Lawrence Hall of Sclence, University of California,
1974,
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‘Hand lenses .

. 2) Soil profile study.

Tt PR T THEs <4 Aoy —=73 Fen—at SR e i s g b s e R s e B N e e e (AT TAALR Do SRR S Sl TER_TIR TG S T Sea s e Seeomm, 2 0 = T Sl B

\ S " Aqx;vity\#32
PLAY IN mn‘nm"r: - . [ L
by Willinm_Soreqpon ‘:' ~ SN
‘ oo d -
Focug: Soil that has b@en undisturbad for long periods of time tends

to form distinct 1ayerg called soil horizons. These layers vaxy in
color, thickness, and composition in different natural habitats, For
examplea soil layering in a8 grassy meadow 1& quite-different from that

_found in a deciduous forest, N ~“,. . .

“Sm@ll Sarblea of go61l also’ form winl-habitits for popu?ationa of plants Co T
and small animals. ,

Challeng g: Find out if the soil {s layered in yourfschooiyard and in
other n arby study sites.

Find out how fast your schoolyard soil
absorbs ‘'water. Survey small schoolyard scll samples for tiny plants

and animals.

Materials and Equipment:

Pebbles T " e . |
Shovels . - 4

‘Juice cans (remove both ends with a can opener).

Water measured into 1/4~liter portions (in jars or cans)
Wristwatch, ;stopwatch, or alarm clock with second hand
Jars about 3/4 full of water (withotops)

B3

'*n & ™ ' ) K ) . . '
HOW*TU*DO*IL Divide your class iﬁtq sméll,grbupa and give eéch group
a pebble. Have a member of eath group qloga his/her eyes and throw the

pebble on your schoolyard (or other) soil study site. Each group canl
then use the soil immediately benbath its pebblé as the study gample,
(This procedure allows for random sa@pling of the sodl of your study

“site.) : . _ ,j

- 4 .
The following activities can be dohe at e&%h'pebblewmarked loaation:
1). Water absorption investigation. Have kids push a juice can . (open
», ‘on"both endg) about one cm into the soil. Then they can time '
how long it takes for 1/4, liter of water, . poured into the can, to.
sink into the soil. Comparison of,water absorption times from all
groups can be used for later class discussion of relative soil com-
paction and Lomposition. ‘. S

Each group can use & Bmal shovel* to cut .a
triangular wedge of soil (abeut 30 cm wide and 50 cm deep) near
where the pebble fell., Kids can examine the wedge and, look for
layers or reglons of different/colots and textures. . If layers are:
present, their hicknesa can. be measured, and compariaona of parti«
cle sizes, colofs, and textureq can be noted. .

»

. s
f S
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‘Further Chalienges:

_ not observabile in "the’ original soil samples?

For further }nvaatigaiiou of each asoil layer dlscovered kids
* can take a sample of each layer and place it in a jar of water.

4key can shake the jar and let the contents settle. This will i ‘
gseparat. the ori@TﬁﬁT‘IEYEI“Iﬂté“mﬁYﬁ*”EYETE“fUTmed—from~i&&—-*"—_~"-~—~jm~;m~
compcnentg. Ar vome of the same components found in all the \

jara? Are cdlcrs or text1 es apparent in the jars that wcre ‘

Soil creature survey. Youngscars can use hand lenses to search A
«each layer of soil in another sample for small plants and animals.

Each group might make a chart showing a vross-sectlon of their

soil sample “and the numbers and types of green plants, fungil,

insects, worms, and spiders found at various depths in the soil.

“Where are most  1iving things found in the so1l? - Which creatures -~~~ -- - ==~
are found deepest in the soil? What adaptations do some of these oot
creatures have for 1iving underground? Py

¥

-

L

2

Hammer, a wpoden stake into the ground near each pebble-marked soil
study Mcat ion. Compare the effort needed to drive the stake with
the compaction resylts of the water absorption study. \

Cover one glde of a large pilece of cardboard with‘rubber cement.
Pllace a soil sample wedge on the cardboard so one side of the
sample makes firm contact with the cement. Dump the soil off
the cardboard. A soil profile should then be recorded on the
sticky surface., - (s
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-.erosion and depos

‘into the water to measure depths,

. ; Activity #33
STREAM STUDIES I " 3
\ by JoAnne Jones and William quenson ' ) Y, . .
. . - ~ >

Focus: A creek or stream located nearby your school cah be a fascinat-
ing place for long~term ecological studies., Both physical and biologi-

cal characteristics of a stream change considerably during & year, ' Much ”

can be learned by monitoring these changes. \
3 N 1 A )

Challenges: Moniiir the flow, tqﬂperature dissolved materialg, bank

tor the populations of lhving orgahisms found in a stream at different

seasons during a school year.

Materials and Equipment:

Large sheets of paper and felt-tip markers for maps . ’
Meter sticks’ ' i
Long wooden pole (optional)

Boots for youngsters : T
String '
Thermometers

Ping-pong ball or cork

Stopwatch or wristwatch

.Homemade aquatic collecting devices (seé Appendix)

Large Jars

White plastic¢ bagins (optional) L _
Camerag (optional) _ I o A
White jar lids .

How-To-Do-It: If you are fortunate enough to have a stream near your
school, your class can be organized for year-long monitoring of changes
taking place in the stream. At several times (perhaps three to ejght)
during the year, kids can conduct the following activities, keepﬂﬁgﬁ
daca, and make interesting comparisons. .

@

Mapping “and Photographing: Groups of kids can be assigned to different
sections of the stream. 1hey can make a detailed map of their stream
section including shape and inclination of the banks, depth of the
water, rocks, trees, rapids and still water areas, ete.  If the stream
is a shallow one, youngstersé with bq@ts can carry meter sticks right
this is not feasible, perhaps
long sticks can ba- obcained from which measuring lines and weights can

_ be dipped into the water. - .

Lf possible, youngaters should accurately measure the width of the
stream at several places and try to make a top-view map of the stream
drawn to scale. - If cameras are available, photos taken of identical
sections of the stream at diffurent times during the year can be quite
lntriguing., '
, R .
-+ - . -

ion of. g stream. during -an entire. school y@ar} Mond= oo
f
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Measuring Stream Velocity Kids can measure a distancé of 10 meters

¢ ® - along the stream path. One youngster can drop a bright-colored cork
or ping-pong ball at the upstream starting point of the 10-meter course.
He should yell "start™ as he drops, the float and another youngster (the
timer) starts a stopwatch or notes-tlle position of the second hand on a
“wristwatch. A third youngster should be positioned at the downstream
end of the l0-meter section and yell "stop" just as the float passes
the finish line. The timer notes the time, in %econds, for the 10~
meter journey of thé float.  The velocity of the stream can then be
calculated as follows: - '

. . o * ¢ o ) l @
. - distance (10 meters) | )

Vglocity“m time of travel in séconds " .(?) meterd per second - }

To find meters per hour, do these' calculations: T -

Veloc:&ty'(meters per h&ur) = (meters per second) % 60 sec. x 60 min.

To determine kilometers per hour, divide the result of the above calcu=~
! lation by 1,000. ' g

o

. .
» . . \ H v

, - " L1 e
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1t is usually a good “idea to measure the time of the lO-meter journey of '

' f‘\ the float several timea and chen use an average time for your other
\' . caleulations, -
\ , A . .
Lo - Measuring Temperatures: Kids can measure water temperatures at differ-
) _ ent: depths of water in their stream sectlon, and also measure soll '
- gtemperaturas along the stredm banks. They might measure air tempera--s
_ tures above the water .and the stream banks ‘and make comparisona. These

R measurements can be recorded on their -maps. '

» Observing Dissolved Matefiqkﬁl Kids cag compare. the amount of materials
N diseolved in stream water in two ways.

e 2 1) - Collect four to five liters of Lhﬁ watﬁx_in‘a_lgigg_JarTénd_lQ;mgh@“"._
' " sediment settle to the bottom of the jar for a, few days. Then
measure the thickness of the sediment layer.

-

2) Suspend a white jar 1id from a string. Then lowdr the jar lid into .
the water slowly unti; it cannot be seen. The distance the 1lid is
lowered is the relative measure of-the amount of dissolved material
“in the water. '

o w\ﬂm,
‘ “ﬁz on Qo $Arlrw3

Observing Living Organisms: Youngsters can use a variety of dip nets,

. bottom strapers, and plankton nets to temporarily capture and observe

' creatures that inhabit the stream (plans for vdrisus aquatic collecting

devices you can build are includéd in the Appendix). To encourage a
"no damage’ to the environment” ethic, have kids collect organisms and
observe them in jars® or white ‘plastic basins, and then return them
unharmed to the stream, Small samples -of mud and water may be taken
back to your classroom for microscopic examination if microacopes are
~available., Kids may want to sketch or photograph some of the larger
creatures found., Tdéntification of some of the organlsms can be accom-
plishéd by consulting appropriate fieldguides and sourcebooks. Or,
kids can invent thelr(own names and classification SLtheb for the

creatures o S ' ; )
' ,‘. - 113 1.&..‘8 .
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After a stream monitoring field, trip, one or more clagssroom gessions
can be devoted to analysis and comparison of the collected data. As
the year progresses, youngsters are likely to observe dramatlc changes
in the physical characteristics and bilological populationg of the
stream. [Encourage, them to mgke inferences to account-for-these

changes, and perhaps try experiments to test their ideds. ’ fﬁh
thhex ' : : s r

Furdher Challenges: : /

o ST e o " : ,

1) Find out how to test the chemistry of the 'water in your stream. A 7

Monitor changes in chemicals present.
2) . Make plaster cdasts of footprints of animals found"on the banks >y
- ._’-of Yeur gtma‘n. - O S e R
‘ - ) . .
3) Try to estimate the volume of water flowing.in your stream. , CR

4) -Try to estidwmate the amount of sediment carried by your. stream.

S) Where does ybur stream begin? Bmd? 1Is the water used for any-
thing? Explore to find answers to these questions.
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SCHOOLYARD STREAMS, LAKES - AND . DAMS ’ .

s . N * A )
[ . . i .

by Mighael-Rs Cohen K;'

* \ PO ’ . : KD
» . - . » .

focES' ‘Miniature examples gf atreams, 1akea, and dama can be found in '

schoolyards during and ‘after rains. Thede pini-examples exhibit most

of the geologic characteristics of their 1arger counterparts, but they
are much more accessible to- obsarvation and experimentation. :They also
go tlirough. geologic develophent and evolution mpach more quickly. Kids.

~ dan witness straa& arosion, meandering, and the-life cycle of a‘lake

in less than an hour. They can also have the fun of building mini-
dams - and witnessing the resultiug effects on an environment.

A
Challenges. Observe and experiment with miniature streams,. lakes, and

‘Materials andmﬁquiﬁment:

dams in your, schoolyard Compare their characteristics to those of |
large-scale geological counterparts.

Notebooks or .drawing paper, péncils _
Sticks or spoons for mini-dam building : .
Small corks, bits of styrofoam, or other buoyant materials

How-To-Do-It: Start with this question: . Where are the closest streams,

- 3) Where does the wq%er for a lake come from?

| " lakes, and dams to this classroom? This cdn lead children po the unan- '

ticipated idea that small examples of these geologica;bforms might be

~ found right. in the schoolyard.

Q

Immediately after a rainfall, lead youngstera on a tour of your achool»
yard in search of small streams, lakes and dams., When some of these
have been located, children can work in groupd and make more detailed
observations. Each group can invent names for, make sketches of, and
watch the evolution of a stream and/or lake. Current flow rates of
different streams can be compared by obgerving small corks or styrofoam
pieces float with the currents. Encourage kids to look for signs of

gerosion and soil being carried and erosited by the gtreams. If °
natural lakes are found, the following questions can be considered:

1) _Where_do lakes form? Why in one location,rathgr than another?

.+ 2) What causes lakes o get iéréer? ~Sméller?

o

4) What happens, in time, to lakes fed by sediment»bearing streams?

Children will enjoy using scones or mud to dam up some of the mini-
streams. Have them predict, before building a dam, what effects -the
dam will have. Will a- dam completely stop a stream? What shape will
the body of water formed by a dam have? ) :

ST ey

T 117
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-hxp@ctégratream bads before & rainfall and then obgerVéAchgmﬁg_ﬁing,

~.a8 the water drﬁ%a up. What type of material is found theﬁe?ﬁhﬂﬁat
' would happen to. ca

When lakes dry up, yarious sdrts of materials are left behind in the

A - s A e e e ey LT T R T

. . v Y

a

It is also é worthwhile equtience to have kids build dams elong SRS

or after the raih shower. . Rids can study.the area behind $heis dams’

hig area gver a long period of time? ety

Lots of variations of these-activities are concelvable, - 1f, water rung -
in a sgréam along a street oxr parking lot, it will often have & film = S

©of oil on top. The oil~films provide obskrvable pattarns kids can use o
to better understand stream flow. Straight lines 7im the surface oil- -
f1lms indicate smooth flow, while swirling patterns aignal_turbulence.\
Look for relationships betw@en.gtxgam turbulence, erosion, and meandar-
ing. . : - - o

4

dry lake beds. Try to find out whete the lake-bed materials éame ~from.
Have kids predict what hapgens to a lakd ag material continues to be

deposited (eventually it becomes a marsh and then dry land). o

" As a result of agctivities like théae, kidévwill batter undenstaﬁd

“patterns of strg%@%f;ow;=lake formation, and lake life—cycle, and some

‘of the eénvironmgi

%%%%@écts,Pf dams. And, it can be a lot of fun! : e K
Further Challeﬁgas: S £« R o -

W

1) How long does it'take fog'échoolyard streams and lakes to dry up?' |
Does this vary depending on the time of -year? Conduct obsarva-
tions to findgout. - ; S : .

\ . ‘ - ) 5\ -’ ! _. . ') -
2) Consult geology books to find out how many of the characteristiecs - "~ = %
of schoolyard gtreams and ldkes aqply to large-scale bodies of i, o
. water. . T N L ~ TR

0

.1y

3) Which would carry wore gediment—-a fast-moving or a slowg#oving I
stream? Do some experiments with schoolyard streams to find out.’ T

-~

g

®¢
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Activity #35

. AFROSS THE SMALL DIVIDE

) by Michael R. Cohen | | S B
'/ ;ﬁ Focus- A divide 48 the line separating drainage ayétema. 'Tﬁe topiof’ v
A ~ .evety hill or rise «n the landscape is, in effect, a divide. The" .
CN _ Continental Divide does not separate a continent in half. It is the ;

place where water flows in different directions. There are divides
which separate water flow east and west and those that sepavate the flow
north and south., The main idea is that a divide indicatds the boundarisgs

TV of a dralnage system. ~The -drainage could be as smull-as-a part gf a smaill
valley, schoolyard onr backyard or as large as half a continent. Drginaga
basina become important when considering water resources.

. Challenge’ Find answers. to these quebtions:  How many divides did yoeu
cross on your way to schéol? Where is the closest divide? Who can -
-locate the flosest divide? : :

' Materials and Equipment

’Plaatic gallon jugs N .
Dictionary . Ve . : ' .
Meter stick or other straight Stick St

Commarcial level or glass of water used as a homeﬂmaqe 1evel

. How—Tb~Do~It Most children will have troubla with the word divide.,-_~
. It sohnds l1ike an arithmetic function. This is an opportunity to dig-.
’ cuss the multiple meanings of words (a dictiodary will ‘help) . The
geologic divide is similar to the arithmetic-division in that it e
separates #¥wd areas, like dividing a ple.. But it is different’ in that
" the separation is caused by height and not by size.

The 1dea of geologic divide is novel 'to most children and helpful to
. _ those who have heard of the Continental Divide. Théy will quickly R
o N, . begin to find.gxamples of divides around school. Hills are the easlest :
.. place to start, Have children suggest various places around the school
. or their homes they think ére divides. - ‘- o :
. 1 e
e . : The next atap is to draw a map of an area indicating the diVides. This' 
’ map may take two forms; a small detailed map of a specific area guch as
- the school yard ox backyard of a home, or a less detailed map of several
. - blocks, a.section of the <city, coupty or larger area. The children ™
e should locate the divides on the map and then indicate the direction of
e the water -£low from ‘the crest of the divide, An example of a map of the
" fdivides around a, child's home ig shown,in Figure L \ .
1t is possible thac children will have trouble indicating the direction
’ of water flow along some dividés. There are several ways student opin-
; R ions about the lQCation of divides and water flow from the crest can be
W Yo Y - o ) a
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_ gubstantiated. The simplest 1s to have them pour water along the top of"
- the divide and watch the way it runs down the sides. They can experi=
' ment with a thin spray of water, a deluge of water, water Im a wind, etc.
The 'reason for this type of experimenting is to. check their original
thoughts. In some cases the use of water still leaves doubt as to the
direction of the water flow. 1If that, happens, or if the children want
to check their origiﬁal measurements again, it 1is possible to use a
] commercial or home-made level. The children can’lay the meter stick .
along the crest of the divide and use a level. to indicate the dirQCLion
and axtenn of - the stpe around the divide. .

i

| ‘_-'awmy
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*
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Figure 1. «Map of area around a child's home with indiCation nf divides
. (dotted iinua) and water rlow from the divides (drrows)
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Youngsters can make their own levels using a glass of water (a clear
plaastic glass.is beat). Hava them usa thin tape or 'a marking pen to
make a line about four centimeters from the top of the glass, This
line must parallel the bottom of the glass, If this glass level is
placed on even ground and filled with water to the line, the water
will reach the marked line all around the glass. If the glase. ‘is
placed on unlevel ground, the water will rise over ome part of the
marked line and fall beloy another section of the line. -

Tavel  surbace.

@

As a result of this activity the children may become aware that water
falling on the ground does follow g particular path., They will more
fully understand the conditions that determine the flow of water into
streams ‘and rivers. -This information is basic'to an understanding of
the drainage patterns im various parts of the United States, and the

. affects of the drainsge patterns on flooding, farming, irrigation,
: highway and building sites, and flood control.

Further Challenges:

)

1);‘Visit a construct&on site and observe various gullies cut into the -
© soil. Predict which gullies will grow larger and where drainage
basins will form. o . o : s

"?) ~Which would have more run~off water--a paved parking lot or a wvoded : f :
' area?x~Make some observations to support yOur answer to this question. '

Note on Safety:. In this activity ‘the children are likely to find some of

the divides on or near streets. .They should be cautioned to stay on the

‘gidewalks at all tiwes and not to conduct meagurements in the streeat,

A number of containers for water, jugs and glasses may be used in this
activity. These ghould be made out of plastic and never out of breakable
material. ' : S . - '
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Activicy #36
A VIEW OF THE MOON o

by-Dorotﬁy Alfke ;

' TFocus: This activity stresses the importance of direct, comcrete exper- ¢

jences as basic to true understanding of complex interactlons of bodies
within our solar system, Children are involvdd in a natural outdoor
laberatory--observing the skya«co witness patterns of change with tine,
After flong-term observations and vecord keeping, the following 1deaa are
davalopad°' :

a. the moon appéars to ride in the eaat, “move in an arc across the T B
sky, and set in the west. )

b, th@ moon goes through .an oxderly sequence of, change in appear-
ance from full moon, through stages of gradual disappearance of
the right side portion until none of the moon is visible. Then
it reappears as a right arcing Lrescant which gradually ©
increases to a full moon. y

¢. this sequence of change rapeata itaalf in cycles of approximately
four weeka. _ ‘ _ \ o \
/ . . . \ Y §&% ’A_ )

d. the time when the moon is visible also follows an orderly and
 predictable pattern of change--i.e.: " : ‘
¥ : ¢ ' ' ;
- A full moon rises at about sunset and sets at about sunrisge.
- The moon riges and setrs about 50 minutes later each day. \
~ A waxing quarter moon rises at about nooxx and sets at about
midnight.™
« A waning quarter moon risaa at ghout midnight and seta at_

about noon.
@

: Chal;enge. Discover the orderly patterns of movement Qf'tﬁa moon through
' our sky. . : ' L

1
a

Matgrialskand Equipment: . e i ) _ o .

A\

Compasses

Hypaometer (see Appendfx)

How~TomDo~It°~ Launch this activity at a time when the sky is fairly clear
and the moon can be seen in the sky during at least half of the school
day, The moo&,should be in a phase between first waning "quarter" and
third waxing Yquarter," preferably the waning quarter.

&

Take the class outdoors when you know the moon is visible., .Caution the
children not to look at the sun at any timeé. Tell them to search the sky -
and find the moon. . :

124 ’ ' ' . ’ . . - ",' . u ! \-. . l(-.
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1) Is it direcLly overlicad? Is it just above'the horfizen? Is it °

f2) In wvhat direction are they facing‘when they 1ook:at the moon?
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When all the children have found the wmoon, discuss dts locati&ﬁ.

~about 1/3, 1/2, 3/4 (etc.) of the way between the horizon and
diractly ovarh@ad? .
2 s

Draw on any background the childreh have to estimate direction
 (position of sun, ,orientation oi school building, uge of comp ass
if available). :

Repeat the observatipo experience about one and a half hours to two
hours later. Include in the discussion the change in the moon's pogi-

Take the children back to the classroom and establish a method of keapw
ing recorda of their observationsicf the moon.

Make an ongolng class assignment to observe the woon and record date, f
«time, shape of moon, direction and elevation aboue horizon. After they

have beaen obaarving and recording to identify patteins of change with .

time, have .them start listing questions that ogeur to them as they wake
thelr observations. fﬂ

- )
»

Whene%ar possible, take the class outdoors for nhoon obaervationa which
they  can incorporata into their cumulative record. Encourage the
chjildren to include sequences during 24-~hour periods and sequences of
obaarvations made at the same time for several days.

Incidentally, it is relevant to record ‘time when the sky is clear and
no moon is visible. .- : « .

Occasienal class diacussidns are important to sustain interest, to help
“ the children become more skillful in keeping recoxrds and to help them
iﬁentify the pattarns of change with time. ]
Aa time goes on, the children should be able to uffike pradictions oE%ﬁhén
and where the moon can be seen in the sky. This will help them evaluate
‘their ideas of patterns of change as they gather further evidente,
Through exparience they will become more efficient in their viewing and
record keeping. They may figure out ways to reorganize their data to
show patterns which support their ideas. They also will grow in their
concepts of the patterns of change with time in their view of- the moon.
) ¢
Thig: activity should span at least two months so that thé monthly cycle
- is seen to repeat itself.- It may be necessary to extend this period if
.there are too many &1oudy days -and nights for the patcerns to become

appa;ﬁnt to che children. . . N

LR

" pien from the earlier-observation. Establish_a need and “interest fon =
‘'recording the information obtained’through obsarvation. '

-

»



One Way for Children to Record Their Observations

- . +

L. dat@ N (indicate axn.o:'p_mr)_ ahape of moon direction ‘elevgtiop

v >

e *NnLe. We suggest using a coin fox Qutlinﬁ, have Qggldxan draw in visible . ..

portion shading part not visible.

Furthey Chéllengeé

¢ 1% Encourage the children to observe conspicuous features they can see
on the visible surface of the ficon., Have them include these in their
o drawings of the moon in their records. This will produce the impor-
‘. tant evidence that the moon-always keeps the same side turmed toward
the earth, Their cumulative evidence can be further supported by
examining photographs of the woon in various referance books,

~

2) Plan ahead for a time when the moon will rise during the school day.

Arrvange for the class to be outdoors at this time.  Establish with-
the clasgst the idea that just over the curve :of the earth toward the
eastern horizon, the moon is located in space. As they watch and
wait, the turning eafth will-cartry .them around to a position.where
they will be able to see the moon. If the mooin does not appear in
a short time, have individual children take turns "standing watch"

v . to alert the class to when it "rises.”" The rest of the class can
be .gainfully occupied with some other outdoor education acpivity or
playground activay.

H 4 w
..

Referance.

Science and Children, published by the National Science Teachers,Asso-
ciation has a regular Sky Calendar feature. This will provide
infmrmation you need for moonwviewing.
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Noté: The rising time for your location may vary from the times - °
statad in sky .calendars for any of several reasons. A hill or ; -
mountain on the eastern-horizon will block the woon until it has
risen higher than the sea level horizon for which the sky calendar : .
data is glven.
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Activity #37

]

 AND NOW FOR THE LOCAL WEATHER REPORT o B »

s by William Sorengon

Focus: When the weather forecaster announces that the temperature today -
18 20°C (68°F) and the.wind is'moving 22kph (15mph) from the sonthwest,
does this mean these measurements apply everywhere in your viecinity?
Probably not, The temperature, wind speed, light intensity, and humid- .
ity can vary a good deal, even within the immediate surroyndings of a

school building. ° . : o : : : .

R

'chaiiéﬁgééémhbéééfﬁiﬁé'Eﬁé"ﬁéﬁﬁéféﬁﬁﬁé;"ﬁiﬁa speed and directign, humid<
ity and light intensity of a number.of locations. avround your sChool.
‘ Make comparisons of data collected at the various gites.

4

- Materials and Equipment: ‘ : ' _ B : .

Wooden stake (about 30 cm. long)

. Hammer , N
n . Thermometers = °

Human Hair Hygroweter o § . : .

Wind vane ‘} Students cap build these (see Appendix).-

Anemometer - » . : -

Photographic ligh{ meter

Mﬁgqetic_compaas

EY

L)

How=To-Do~Itz Divide the class into groups and assign each group to
racord weég‘;- data at a variety of different locations around your
gchool grouis. Select areas that are likely to be different from each
 other: ' corners of the school, an area under a tree, a paved area, a
"¢ grassy area, etc. Each group can be issued (or they can build) a set
of measuring instruments, or this equipment can be shared among the

‘groups. At each study site, the following measuremenis may be made: D

1) temberature-—push a wooden. stake®into the ground to make a hole about
15 cm (6 inches) deep. Place’a thermometer in this hole. Locate
a spcond  thermometer on the surface of the ground, and a thixd 15 cm
above the ground. Wait thre¢ to four minutes and then record temper- °
\ .y atures : ) ) L. '

[

s A

25 hqmiditzwLuse a humén hair hygrometer to, measure the amount of. L
moisture in the air, ' , - : , . .

ai lighp,iﬁteqsingathis can be quite precisely measured with a phdtOm
graphic light metew. : ‘ ' o,

4) ‘hindaspead gn@7directi9nwéuse.an anemometer to measure,wind’speed-

and 4 wind vane to determine the dirpction wind is coming from. -
N ¢ . ‘ h -
: ~ 1t will probably take kids about 15-20 minutes to gather the .data. Thg
e entire class may then,meet.to compare results, It 1s quite likely they

L

. . . . )
¢ . v LY [
. ' .

.;.126 ) :. o 7, - :
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will ffand that readings will vary a fair amount from station to station.
Compare the readings: from each station, one variable at a time, and have
youngsters suggest possible-explanations for differences noted. Finally, -
the class might discuss the accuracy of weather forecasts made for broad
geographical areas. ' ' "

.4 !

Furthar Challenges: ' i

AJ

1) Compare local weather readings in diverse environments: paved lot,
meadow, woodland, beach, and streamside.

»

2) Experiment with ways to change the*weathar conditions at\yoﬁf Tocal
schoolyard measurement stations,
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. beaq on to the wall?

. paper anﬂ attach it to the center of a mirror with doubledhovap»masking S—

_ SUNBEAM TARGEY PRACTICE ' . - | B

by Alan McCormack

. . . s ) . -
! s . "
o )

Focus: Almost everyone has had fun reflecting sunbeams fxom, pocket -
mirrors. Why not use this cagual pastime aas the basis for some good _
outdoor investigations of the science of 1ight? Principles of light ' .

'reflection can be learned in the guise of an autdeor targ@t game. .

Challenges: Find out how the siza%of a mirror—reflected beam of sun-

_light xelates to the size of the mirror and the distance to & target.,

""Tind out if paper shapes attached to mirrors are reflected as shadows, —~

Try to determine how far a light beam can be reflected from a wirror,
Reflect the same light beam between two or '‘more mirrors and hit a
target. .

Materials and Equipment:

Small pocket mirrors : S . e S
Tape weasures ‘ . . . .
2 cardboard boxes R | < e
Plasticene clay - . - ‘ | :

Construction paper j : : ' e C L -

: \§asking tape

How~To~Do~It. .Obtain a number of small pocket mirrors. On a sunny day, -* o
igsue a mirror to eaghuatndﬁnx,gx each palr of students.  Go out to the- AR
gchoolyard apd find a place where a. ahady area is producea'by‘a*wall of

your Bchool building. .

Measu&ing_Sunbeams. Have kids reflect light from the sun on to the,
shady, school wall. Then' ‘us¢ tape measures to find the siges of the
mifrors (perimeter ox area) and: the sizes of the corresponding spots
of light on the w§1l._ : & .

A
- ©.

J)' Ar? th’“?eflected light apota ahaped lika the mirror or-like ‘the sun?

2) Whdt happens'to the size of a light spot as you change the distanqe . .
of \the mirror from the wall? = ‘ , .

3) _How\far away from the wall can you get and still reflect a light~

hd

L4

Projectihg<8hapes from Mi¥rors: Suppose you cut out a star shape from

S

tape - .
p ) .\‘\ ¢ » . l ’ - .g‘&?‘." ’ e 7 .,
. . e : _ - . .
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thhs¥ o]

+o mirrde

© wWill the shape be projected as a shadow within qpe sunbeam? Try it and
* see, :

¢
LS

v

v You can also make construction paper "frames" in-different shapes for . 'f
" the mirrors and 1nvestigate how these are neflacted

—_ ——— - -~ ..‘iL‘.__._ ——— —- ~ —
- %
., £ - " -
. P \ p
o 1 ¢ | G-tape.
A e | mirror e | A
, ' ' ' ' dmaxposed
et . - mirrvery
LTI - Ce e surface -
paper with ) ' o ' :
. .. ., cut-out-shape _ ' -

- Combining Sunbeams: what'héppeﬁs if 1ights°from two or more mirrors are

. | shone on the same spot? Is combined light brighter on the same as light
« from a 'single mirror? '

-
*

Target Activities. Place a cardboard box in the shady area. Have kids try

. try to "hit" the box with sunbeams from their mirrors.a They will find
this easy: to do,

=
1 . A
v

Now set up a ‘mirror. on top of the box so the shiny side of the mirror is |

aerpendicular to the top of the box and is facing the youngaters. Plasti~ {*
cene clay works well as mirror support bases. p )
ﬂﬂuWYJF

. : & “ | — | Ig;;;q c.\m{ :.NWO""S

[ DU . mrdbmré box
e . =k . Ce .
T . . 4 . .,:_{-1.‘ :, - .. .- . o
. , ' ;‘:', _ / S o . | .
' Now place another cardboard box or a wooden staka on the ground somgwhere
. ‘. pear where the class is standing. Challenge the kids to reflect sunbeams

Cw from their mirrors to the stationary mirror, and then hit the target!
o : This {sn't gasy,:but it can be done. If you are Tost by my description,
L ;hare is h aketch of the activity set«up on-the -next page.

o Cox
. . el .. .
» . . - - . . (
P . ' . ¢ : : :

Ty I i -
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' Try to get kids to figure out the fakﬂtiodsh;p betwean the angle at f;
e which the light beam hits a mirror and the angle» the beam refletts '
S - . ., away, from it (they are the same--as physicists say, "the angle of
o S . inciﬁeuceLis equal te,thefanglghof'reflection"). ‘
, You can vary the angle of the statiohary mirroi and the placement
of the target and have some enjoyable tfrget practice. ~ ™ o "
| | Further Challenges: : IR
S T ' R T .
’ 1) Try to hit a target after rgflecting a light beam among three v
. mirrors. o o , v : i
S . ~ T o _
2) Develop a signal_gpdé for mirrora'and'iight'beama; fJ A e
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' : RS o — = ” Activity #39
) " OUTDOOR PSYCHEDELIC LIGHT SHOW )
_ ‘: .é ‘gy Alan_McCarmack ' - “
3 ' : ) | \

L - - - . .

3 .
ngus: Thcugh most kids have played ‘with reflections of sunbeama fram
pocket mirrors, very few have explored mirror reflections of colored
beams of light. With very simple materials it ls possible to produce

d - vibrant-colored light, mix and move the beams, and even orchest

ybur class's own psychedelic light show!

T

‘ .

‘“pﬁcket—mitrors—mwﬁtacover—thﬁ-cc&ﬁrﬁ—r@anitiﬁg—ﬁrem—mixiag—reéf—b;ue
and green light beams. Put on your:own paychedelic light show.

' ' Materials and Equipment: _ _3’* 1 ,‘*1‘-" o ' L@

Small mirrors
: Red, blue, and green trangparent callophane or plastic
\% White paper :
N . Masking tape
) - Battery~operated tape recorder or radio (optional)

»

How—To-Do~It. On a sunny day, take your clase out to your schoolyard _
"and go to a wall of the school that is casting a shadow, Provide small
pocket mirrors and different colors of transparent callophane or plasg-
tic to cover the shiny faces. of the mirrors. When kids reflect sun~
light from these covered mirrors,’they will find the reflected beams
to be the cglgr of the material covering thelr mirrors. '

Mixing Colored Beama. As a sclentific experiment, have kida aystematiw
cally mix the light beams. They can do this by reflecting two or more
differant colors on the same spot on a white plece of paper taped to
-/  the shaded school wall, Everydne will be in for a surprise~-beams of
colored light do mnot mix in the same way. that colored pigments dol With
. paint pigments, red and green would blend into a brownish-gray. With
. 1light beams, they form yellow! The following diagram of overlapping

&colored beams shows what you can expect from this experiment:




Further Chaliengas:

Producing a Light Show: Now for some real fun. If.possible, play
gojué music on a battery-operated tape player or radio. Have the kids
line up 1in a position where they tan réflect sunlight from their
color-generating mirrors onto the shaded wall of your school, Kids
can now move and blend their light beams to the cadence of the music,

* rpgulting in a huge moving kaleidoscope of colors==a psychedelic light
show! If you wish, praepare a script for the show, having blues and

greens take center stage during slowaer or more somber music, and reds

- and whites take over for livelier numbers. Have kids use their imagi-

nations in developing the show,: and then invite another class to be
your audience. Try it, you'll like it! )

1) Mix paint pigments and compare results with mixtures of light .
beams. |

2) Try placing two or more layéra of different colored transparent
materials in front of the mirrors. Do they mix?

3) " Try reflecting colored beams from one mirror.to amothér. Can s
it be done? Do the .colors Change? - -

. ?".

e
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v Activity #40
RAINBOW SPOTS

by Alan McCormack -

Tocug: White light is actually a composite of all colors:. red, orange,
yellow, green, blue, indigo, and violet. Most objects we observe do not
generate their own light, but reflect light to our eyes which our brain-
interprets as a particular color, For instance, a green leaf appears
green because it absorbs all other colors except green from white sun-
light, and refletts green wavelengths of light to our gyes. The colored
wavelengths that are absorbed by the leaf tend to be converted to heat

energy, raiging 1ts tamperature, ALl objects ged—towhite sonlight—
are affected by this same principleuathey absorb some wavelengths
(colorg) of light and become warm as g result; and they reflect sone
wavelengths, giving them their apparent color,

This activity is one approach to helping youngaters 1nvestigate rela~

. tionships between g¢olor and heat absorption. It would be an excellent

follow-up to Hot Spots and Cold Spotg, Activity #46

Qhalggn e: Find out which colors absorb aunlight and become warmest,
Also determine which colors stay-coolest under the same conditions.
, , ) _ N : _

Materials and Equipment: )

8 or 10 empty identical soda pop . bcttles -
8 or 10 thermometers R
Plasticene clay.
Spray paint, -tempera paint, or construction papar in as many of the
following colors as you can obtain (red orange, yellow, blue,
. green, indigo, violet, black, wvhite). ~ - : '

How~To~Do~It' Paint, or attach constrﬁction paper to, your soda ™
bottles so that you have a spactrum of different colored- bottles.

‘Place a thermometer in the mouth of each bottle, and secure it with .

«\%mm\u

ol oalnc.xz.n_‘ﬁ_,,

- Stopper

a lump of Plaaticane clay so that' the bottle becomes airetight.

s s,
pt o
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Place all bottles in the same sunny place for one or two hours. Then

have kids observe and record temperatures of each bottle. Have kids
arrange the bottles 1n a serles from hottest to- coolest. Dilscussi
What would be the best colors to choose for clothing on hot days?
Cold days? What colqra would be best for exterior house pailnts in

, hot elimates? Which color would be best for energy absorpticn in

golar energy d@vicas?
f

Further Challengea'(} ' .

) Ty a gimilax eﬁperiment us ing colored watar in transparent
bottles. Are the results the same?

+ 2) Do a survey of th@ colors of animala found in hot and cold

T = —— -~ = TR =T SERL, - =T ST B Ty E —
i =R ’ B Rt F ; R S " = Ty g ey R - - R Al RAadien™ bl ikt

~cIimates. ATe thelr tolors congistent with what youw might expect?

3) Gumdrops, M&M's, jelly beaaa and other candies come in a’ rainbow
of different splors. Do different colored candies melt at differ-
ent rates in warm sunlight? Do an experiment and ' find out,

-
*
t
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Activicy #4l-
PATTERNS OF MELTING SNOW | , e

by Dorothy Alfke and Michael R. Cohen

. . . C
Focus: Snow doesn't melt uniformly. Patterns are formed ag snow welts
on one side of trees, on dark surfaces; on pavement, and on various

-parts of buildings., Where does snow melt first in the neighborhood of

your school? Do some rooftops melt snow more readily than othera?
What factors are involved in melting of snow? Questions like these can
be springboards for good outdogr activities during winter moanths,

Challenges: Catalogue the spots where snow melts firat on the ground

in the neighborhood of your school. Make a school neighborhood map
recording snow-melting rates on rooftops of homes -and other buildings.
Develop reasohable explanations to account for observédd differences in
snow-melting rates,

Materials and Equipment: ‘ .

Paper and pencils for maps
Crayons or ¢olored marking pens
Cameras (optional) . l .
How-To-Do~It: Qne way to begin this activity is by olmerving your'schoql'-z
neighborhood before snow falls aud make rough waps recoxrding youngsters'
predictions of places where they think snow will melt first after a suow-
gtorm. They can later compare their predictions with actnal observations.

After snow has fallem, two main thriists can be taken toward melting

“studies:

Ground Level Observationsg: Define some reasonable study areas for differ-

ent groups of threae to five children and identify boundaries of each area.
Have each group of youngsters make a rough map of their study area, using
skatches or symbols to idéntify prominént landmarks (buildings, trees, *
pavement, etc.). Using & crayon or felt-tip marker of.a coloxr contrast-
ing with that used for drawing the basic map, kids can then shade in
areas where snow appears to be melting fastest.- ) ‘
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Each group can then try to develop hypotheses to account for thae, snow-
o . melting patterns they hhvg obgserved., Some possibilitieg are:

)

¢ 1) The snow was not uniformly distribubed in the first ﬁlaca. Natural
objects deflect wind-blown snow causing it to fall unevenly.

2) The amount of sunlight falliﬁg ot the ground varies from place to
place, ' ' v

3 3) The color of the géound under the snow varies.

4) Melting soow patches result from hearby wqrm'obJQCta (walls of '
buildings, metal pipes, etc.). '

]

5)  Soot or dust collects on the spmow in some places causing it to:
e & M X . . . .
! m@l |

¢

Llementary school dhildren usually believe in one cause for an.effect
gsuch as snow melting, and then build a case to support theix idea. -

This activity should help kids realize that several 'factoxs may be
involved in causing an event.

Rooftop Observations: Be alert for a time following a snowfall when
rooftops show conspicuous differences in amount of snow melt. Watch
for some roofs, or parts of roofs, to be bare when.other roofs are
atill snow covered., These differences may be observed-a day after a .
. snowfall or .several days later, depending upon geveral factors (i.e. .-
depth of snowfall, amount of sunshine following the spowfall; air
temperatures) . , .

When conditions are right, take the class on a neighborhood field trip.
Draw the children's attention to the rooftops of the various buildings.
® Have them identify differences in snow melt patterns on the rooftops.
f You may want to dqvelop a map of neighborhood rooftops on which to
record the observations. B

' As children describe obsérved differences, encourage them to infer
cause and effect explanatioms for their_pbservations. Some of the
possible causes of variation in rooftop snow melting are:¢ .

1) Roof slopes oriented toward the south often ghow eﬁidance of snow |

4

melt because they are exposed to the sun throughout the day.

7) Usually the more steeply sloping roofs will receive more nearly AR
. perpendicular rays than those with less slope. Also consider ' T
the effect of the steepnesa of slope on snow slipping off the’
roof due to gravity. ’ -
3) Often a difference in amount of snow can be observed between the
\ _ roof over a houge portion and theé roof over .an attached garage.
. : If slopes are essentially the same, the difference may be due to
heat loss from the heated house compared td the unheated garage.,
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The inf@rence aspecg of this kind of learning experience?is important.’

ﬁlemperaturea Maintainad in\buildings may vaty.

. . : : Y
o0 ) v ‘;"‘)
.o i R

Differenees may be ‘obgerved due to ahading rasulting from nearby
-Lraes or building structures. ' k3

In cases wher@ th@ snow wa& light and dry and thgre wera heavy

winds, some differences migﬁt be GXplained by wind direction L

and wind curr@nta, SR
i .
Soot fxom chimn@ys and othen.aources may dark@n the ﬁﬂow aurfaga,

increasing heat absorption.'”

~

The amaunt of 1nsu1ation varies in diffgﬁ@np buildings.

J‘.\'

%kﬂiﬁ%fﬁkH%ﬁi{ﬁxeufe e£ roefing~materials-¥an¢ea affecting
absorption anﬁ radiacion of heat .

\

For many of the obsetvations, two or more inferences may be equally
appropriate (or cory@ct)u In nost cases it -is impossible to check
such faotors as amount of inaulation in a-building or tempekatura being
maintained. : .

2en

But often when several inferences are statad ona or more can be el im~

inated through critical.thinking, further discussion and perhaps by
gathering additional informatien, .

Further Challepnges:

1).

2)

3)

Interview the occupants of owners of some buildings in your neighn
borhood to try to find information about snéw melting on their
rooftops. (Are ceilings insulated? What temperature is main-
tained in the house? atc.) . .

Make a class collection of rooftop snoy M@lt photographs. Have'
children write an "inference" story for each picture. - .

Develop a sexies of proposals for,saving~heat energy in locai
homes. o .

\{
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* Which color on a surface would tend to melt enow most rapidly*%fed or .-
blue? Tellow ox black? Kids can try this experiment and find out for—

COLORS AND SNOW MELTING

'by Algn McCormack

» - . . ‘ ~

Activity #42

Focug One of the factors involved in malting gnow is color. The color '

of objects touching snow and the color of surfaces underlying snow layers

. ¢an absprb solar -energy and radiatd it as bheat, thus melting nearby snow. -

Since different colored surfaces absorb and radiate different amounts of
energy, they affect ratea of snow»melting differently.

[OR

'energy'and radiating heat ta malt SNOV.

chemselves.

Challenge: Find out which colors are most, effective in absorbing solaxr
1

P 4

'_Materiala and Equipmeﬂt:

Colored felt or othar cloth squares (about 10-12 inches square)
Paper punch or penknife : _

Large nails or small wooden pegs T e
Rulers ’ ; :

Materials fox signa &br study site (optional)

‘How=To-Do~It: Obtain some aquares ot rectangles “of calored felt (or
‘other cleth). Felt squares are available in a variety of tolors 4n -
. fabric or hobby shops and department tores, These are quite inexpean-
.8ive,  Try to get as many colors as J

ou can, plus white and black. If
enough felt is available, kids may work in. groups of four or five, Or,

’; the @xperiment may be set up for the entira class to.obserxrve.

2§.Have the kids punch-a hole with a paper punch or penknife in each carner

?

.- A

of the felt square. Then insert a large nail, spike, or even.a small
wooden.peg through these holes (these will be uged to anchor the squares
on the snow). After a new-fallen snow, have the tlass find an outdoor
area where the snow is likely to temain undisturbed, ' Thay may want to
post signs in the area indicating a sciente experiment is in progress

# to prevent curious people from interfering with the experimental mater-

. ials.

R

‘Place ‘one or more sets of colored felt on the surface of the snow. Eékh

felt square should be in a position .tq receilve the same amount of sup~ °

light at all times during the day. Fasten the felt_to the snow with

corner spikes or small woodgq p@gﬁ. A
d' ’7‘5@' . *":‘ ) ] ..
Re turn to observe the felts once a day.for several days. At each obser-

-vation kids should measure with a ruler the depth to which each square

" has sunken into the snow--this 4s a good indicator of heat absorption by

ot ' ‘\ ' - “t' .‘ HSE/.’K'7‘

the color of each felt. (The more heat is absorbed, the nore. the sNOW
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- melts under a particular felt ) Data charts or 31mple bar graphs can
be used to keep track of the’ obsarvationa.

A wrap-up diﬂcussion after complation of thLa activity ahould cons fder .
. -queations such as: . = - . . .
. ol -

l)‘ Which color absorbed the most aunlight?§

" . ~
j 2) Which reflected th@ most sunlight? T v
"3) If a tharmdmeter were placed on each gquaré during daylight hours,
on which one would the teémperature be highest? i} .
<. %4 What colors would be best for- wintar coats? o : - 9
! ' FdrtheruChallenges: ' -3 ' _ - ..
o e . ’ v . : . L.
. 1) Try a variety of common objects (aluminum foil, chalk, atonea, ~

paper, leaves) on the snow, = Which objects absorb the ‘most. heat?

2) Freege water colored with food colors-in ice cube trays. Use a
- variety of colors. Do the: different colored cubes melt at
diffe¢rent rates when placed in sunlight on a windowsill? Try
it and find out. o S
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- SOLAR ENERGY ACTIVITIES

by Vincént G. Sindt

* solar heating.

if possible), blac

tors. “ After‘completing 9 ese activities, youngsters will be ready to.

'ciently than do

P LX) / S \\ ’ ) : ’ ‘ ¢
. . . .
v - v ‘ \ - . - .
oo

' Activity #43

~

Focus: In light of today's energy situationm, elementary teachers ghould
be continually searching for outdoor actimities that deal with the tre-

mendous patential of the sun as a source df energy. BSeveral simple "
activities can be done with easily "scroungeable" Jnaterials which will
help young people underetand ‘some of th? bagic concepts involved with

9

L5
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-~ Elementary teachers o ihvolve student In solar activities soon gain
" the knack of recpgnizing valuable "jJunk®

thdt they can usa. Some every-
day materials commonly used are cardboard, Poxes, aluminum foil (recycled
paper, old newgpapersy clear plastid material, tape,
cans, bottles, and /discarded aluminum piedpans. A supply of thermo-
meters of all shapps .and sizes ig helpful [for most solar experiments
because of the broad number of comparison that are made in these
experiments, e : :

Challenges: Build pié pan solar energy collectors. Démgnatrata the -
Greenhouse ‘Effect.” Find out which materials are begt for emergy )

'storage. Experiment to discover how angles to- the sun and insulation

can affect efficiency of solar energy collectors. .

.ggtefials;and quipmen;: N ) Co -

- Aluminum ple. pans - . S 1_‘_ _
Spray paint (fla: hlack) ) — T X ‘ .
Thermometers L . - _ . 1 ., o D
Masking tape - : : o HEC
Clear plastic food wrap ' ' ’ Tart
Cardboard boxes ' T . S
Tin cans - T : . N
A variety of heat storage materials (sand, salt, goil, water, etc,)
Insulation (newspapara or styrofoam) . . S )

A A Y

How~TowDo~It' The followipng actiwities are each designed to develop

one o; wmore key concepts nvolved in opkration of solar enexgy" collecn
“3

build and test their own/solar collection devices. L _,g

@ w o

“Pié Pan Energy Collectqgrs: Obtain two identical aluminum pie plat@s.

Paint one black and lﬁéve the other shiny. Place a thermometer. in

each and cover with edqual amounts of. water, Thentput the pie Latesb

in the sun and record thelr temperatutes avery 10+15 minutes. Students
will find that black suffaces absorb and radiate heat much more effiw
shiny, metallic surfaces.“
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The Gréanhouke Effact: fThe “Greenhoua@ Effect" is the idea that 1ight
L - ~ energy can pass through transparent materials (like glags of green—
- houses) and be absorbed by dark-colored surfaces (like greenhouse
' potting soil) and be radiated as hegt energy. 1f transparent materilals
completely enclose a gpace, the heat can be trapped in the space and
ugsed to help grow plants, to heat water, or i1n many, other ways.

1l

To observe the Greaghouse Effect, paint two idancical aluminum pia
tE plates black, Place a thermometer and identical ‘amounts of wvater in
each, Cover one pan with clear plastic food wrap and leava the other
ncovered. Place both getups in direct sunlight and record tempera-
tures qvery 10 minutes. Which pan heats up fastest? Which gaca hottest?

nergy Storagae Different materials can be uaed to store selar
energy._ Thia 18 hormally done by converting eunlight to heat energy . '
and storing the heat energy in golid or liquid matarials. Which B .
il materials can store énergy most rapidly? which materiala store energy
for the longesgbtime? Try this axperiment and find out,

Paint several identical tin cans black. In each can place a different v
material--sand, salt, flour, water, soll, vegetable oil or any other *gﬁg
safe material that is easily available. ™M sure the level of the
materisl in each can is the same. Place all cans in sunlight and
observe the relative rates that temperatures increase in them. when .
" #cans have' reached mpaximum temperatures, place them in a coel, shady
. . place.. Thed observe ratea of cooling. o : y._g .
4 b Y
f Ask kids: Which material would ba best to use for atoring sular energy

in a house?@ WOuld the matarial be. practical?

'Anglea of Solar ColleCtpfs' The angle™f a solar collecting device
relative to the gun can affect the efflciengy of .the gevice. To demon=
strate this, tape thermometefﬁ to the bottéms of ‘two ddentical black~ -
painted-pie pans. Cover the pans with clear plastic food wrap. Use

s books, bricks, or boards to prop the pans up at diffarent angl to the -
e sun and observe the temperatures, - See if yoy can find the ide . posi-
S tion of the solar eollectora for your locality., . _ «

P

Insulation and Splar Collectors~ Obtain two identical, cardboard boxes
and paint their interiors black. Use a knife to cut large windows on ,
. ‘one side of each box. Tape clear plastic food wrap ovex each window, B
and tape a thermometer to the inaside bottom of each box, Close the _ :,
* . boxes and seal with tape. Cover one box (except for the window) with - B
N f an insulating material such as newspaper or styrofoam. Then place :
' ' both boxas in positions where equivalent amounts of sunlight enter

. ‘. their windows. Cowmpare temperatureg of the bbxes at aeveral cimes
" . -during the day._ o _ R o ; : .
.i - . ' . ' R : . o ?
' Further Challenges' N - I
. KL ) . v ot . '

1) Pravide cardboard boxes, newspaper, black papar, claar plastic
3heats, tape, thermometers, and other miscellaveocus matarials
for students to use. Groups can work on this ghatlepge. Using

Y . . C .
R . ' F Y
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vt . . .
P «
3 ® ' .
T . o the muterial available, see which group can get the inside of '
de L a box hotfest when It is placed in tha sun (burning Lhe box is

W -. -not allowedl!). | | - S

] . You may be surpriged to find that kids can produce t:emperatﬁre,é
3 ﬁ%w ‘hight etiough to boil water inside the boxes, -
. o . ’ . - . ) @;y o, -
e S 2) Make solar tea. Place tea bags in water in a clear container .
- ' " such 'as agallon Jug. Place in the sun, After ah hour you will
have excellant hot tea. ‘ _ - o

L]

3 r
. . v
.
i
: ’
.
. v
. . < - . o
\“
v
E t‘a y . .
V
B .
- A ~
\
+
. &
» < r & *
. B 4
v
® L
Q *
° *
"' ”
\ .
. .
v
. » .
? -~
\ ;l... o R PaRg
. o r » s
:
1
’, . ! " i
ﬂ *~
- : -
) -
: 2 . 2, . ™
e~ r .
Y " By
’ . o
- Q “
o . b
- A P @ . "
. . & ’ v ’ R4
. H
oy Lo .. -~ o
. . ™ . ’ .
. N » ! t
L] v 1
- - . AN '
.
s i
- » ?’ 4 '
+ . e . B
~ K s
LYY . -
- a " ¢ o ; ) ¢
. . Fe .
1
o . e s ;
’ ’ . o %
ot
] . - "
4 LY :dl‘"’ o - A
t b4 P - . : o A
‘ < . ! A Lom ot
. o : Y
N 2 - B - 'ﬁ- L -“0
. . ) G K
- .
» ¢ -® L4
e . »~ Y /
s ot
, -
. . - -
, * f ' ¥
\ - _‘\ .
“ . ] "
.
. . L .
- w - ‘,3‘1‘ : ' . LY
5 o Sy . L e .
e . A - © . -
‘ 4 ) : i 14 i~ ' . ’
v ® ’ \‘ = I b H
¥ N . X . ..
H - Y - e N & _i . - 1
- ot N 3 -
. L . PR b N . -
ey 2 . . <
SR » . o




Tf‘x )F _‘ v’g?l“ﬁf-ﬁ

!

CEY
.

t .

tav

. by Lorgéine B, Ide |

T : Wm‘?fq - t ! R ;'o I.. ’ ?.“- N S '-flv A R s . o ‘“"“' .6 R wg-_'..:r
s ' “ : N
L] . . ,m g"{. ' «
Ao . )
LT . . . Activity #b
' PURE WATER FROM A SOLAR STILL . | N

» -

! : )

Focus: Water that has evaporated and ‘then condensed -is very pure, It

is identical to "distilled" water produced by using the same evaporation-
condensat ion ptocesses with expensive secientific apparatus. When water

‘molecules evaporate fuom a body of water, they absorb sufficient heat

energy to move away From othér water molecules and any jmpurities pre-
gent in the water. The impurities are left behind., If these evaporated

—water -a—go9L—auxfaee—;hey_can_collect_as_pure_waxar in

i X

the proceas we call condenaation. ' ¥

Thege principles can be%ﬁpplied to prgdpction of small amounts g% pure
water in a "solar still" you can build in, or near, your schoolyard.
It's an inexpensive and interesting out-of-classroon way to experimént

"'with water's properties and 1%§Fn about harnesaing solar energy.

-

Challenge* Build a 8impie golar still that will agtually produce pure

- Wﬂt&r. ' : : i

Materials and Equipment.

A large aheet of tranSparent plastic

" A digging tool

A small stone : ' : . ‘. _ ' .

_Sevaral larga gtones ' : o ' e
A clean container for c6llectipn of water ' ' S

Hgy~$o~Do~I;:‘ Energy from the sun can be uaed to produce pure drink-
ing water from a solar still constructed as follows:

. 2) Dig a hole abéut 1 metep‘siuare and 1/2 weter deep.

i 1) Find an unéaved 5pot away from traveled paths._ The'spot'should

be 4dn sunlight all day and"in a place where it can be roped off
so!it will not present a hazard to people’yalking in the area.”’

9

3) Place a water co%lection container in the center of the hole.

4). Cover the hole with a large sheet of transparent plastis. Placé_

gsome heavy stones around the edge of the plastic to keep it in
place.

5) Poke the plastic down a little and place a small stone at the
center so this weight pushes the plastic down into the hole.
(Not far enough to touch the collection container below,) Your
5olar still will now look like this (side view), 3

. 148 1850
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When the sun shines, water will evaporate from the soil on the walls of
your still and saturate the air inside the still.

. € ) : : \tnau¥ux - n— .

- . A% . .
Som.' ’ .

i » J L B 1 ¢
You may want to fence off the area around your still with wooden
stakes and rope and place a warning gign in a prominent place to
avoid someone accidentally atepping into the hole,

will tondénse on the underside of the plastic sheet, run down to the

lowest point, and drip into the collecting dish.
duce at least one pint of drinkable water per day, and will work even
in a desert! '

Further Challenges:

B

1

2)

3)

Will a solar still work if it is buwilt inside a cardboard box
instead of in a hole in the ground? Try it and find out.

Would more water be produced by your solax still if leaves from
weads or trees were placed-inside it? Try and see,

Place a dish of saltwater on the floor.of your still, as far avay
as possible from the collection dish.. Find out if-the saltwater

evaporates. See if any salt gets into the collection dish.

[ 4

N | o

At night this water

This Btill will pro=-




DRYING FOOD WITH THE SUN

by Vincent G. Sindt

F3 -

Activity #45

Fécua: As the conventional sources of energy become less abundant and
more expensive, students should be made aware of the pet@ntial of sun-
light to accomplish common tasks. Drying of food is an interaating
activity many lndividuals enjcy and use to preserve meats, fruit and

vegetables foyx later use.

-j“ﬁi&mantarymteachers eaﬁmwefk—withﬂatudanasw%e—buiid—a—simp;e—s la
dryer (see illustrations) and use the dryer to

interesting concepts.

-

/ ' .
Challengeaz Build a solar food di¥yer. Use the dryer to demonstrate
which foods can be dried and how they-are dried.
vations as you can of the changes occurring in the food.

]

1"&

invastigate saevaeral

Make as many obser-
Experiment

with the dried foods to determine the best techniques to bring thg

foods back tb, their pre-dried condition.

Materials and Equipment:

Plywood or Tri-wall cardboard
Spray paint (flat black)
Clear vinyl material
. Wooden lathes
“Plastic or coated screen material
Nails :
Hinges and screws
A variety of foods to dry (turnips, carrots,
bananas, etc ) :

-
o

°

tomatoes, mushrooms,

How-To-Do-It: The fol&owing activities use a golar food dryer for

variety of experiments'

Build a Solar Dryer- A solar dryer can be constructed from the plan :

-wood in building this dryer if you wish
‘\..-/ |

* shown oh the following page. Cardboard: may be aubstituted for ply- ——



‘Holes déilled in top, sides and bottom
and covered with plastic mesh. This
provides air circulation apnd heat control,

<%
4

.- f‘ 5

Back, sides, to
and bottom, 3/4"

. “‘3‘" - X .\; -~ 3 ¥ s ™ et a0 s Cosgmmi== N Il e e o o - i S
: . ! : Ve
. o - : N
. . ®
T e
. _.Double 1" x 1" ftame for door. '

.

-

\

..
S
sodde

A \ ~Cleay viny] between iﬁuble {rame,

Plywood,

Shelf braces,

/2" x 3/4"
plywood., Width
varies;

. ) _ ground and allow alr cirulation. = w»n
. Al m
1. N G S
., ; .
| o * Ao » _
. s ALY 1™ x 1/4" wood lath frame.
] \
J&n SR S - Width 17Y, length varies
) ?A“ “ according to placement of .
o b shelf in dryer, '
& “‘
. ; )
. Plaspic mesh stqp1ed to top.of'sheif..'Placing food bn this mesh v
allows free,air circulation around food. ' ' S _—
AL ; . 156

1" x 1" x 18" to keep dryer off the
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. Prepare the Food: thaintiétfﬂrant kinds of foods to dry and have the
youngsters-. try differ cknesses and shapes, and try cutting the
. . food in different diqgctiona relative to the atéma to Ba@ what diffara' s .
. ences occur in the tives of drying. _ .
Dry the Food: Make visual observations of the color changes and feel
the differences of textures of the food as it dries. Weigh samples
“of vegetables before and after the drying to determine the amount of
water present, , '

+

Enjoy the Results: Taste the different dried foods to see how the taste’
has changed. Try several différent methods of cooking the dried foods
. such as starting with cool water and then heating, placing the food
into hot water, slowly adding hot water, etc., to see what changaa .
.7 ex1st 1a the tastes using diffarant appruachea. LN .

AY

Further Challenges- Find out what you can about beef jerky, fruit
leathers and dry soup mixtures from your county agricultural agent.
Have the atudents try these,

- e
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"HOT SPOTS AND COLD SPOTS

L]

Mo Activity #46

by Michael R. Cohen

- g -
Focust When the TV weatherman anpounces that the temperature in your
town at noon yesterday was 60°, doea that mean it was the same temper-
ature everywhere in town? ~Not a chance--tewperatures vary by many
degrees from place to place within a towm and even within one backe-
yard. In doing this activity, kids will discover that small areas
within any larger study site have theilr own peculiar’ temperature

*

characteristics. These small areas are sometjimes called microq;im@:%g.@

.Challenges: Find the hottest and coldest spots in your schoblyard

T{or other study area). Plot temperature maps. Compare the tempera- | v

‘ture patterns of your study area at different times of the day and/or
year, o ¥ _ .

Materiélg and Equipment:

Thermometexs ' : T, i
Red and blue flags (made from popsicle sticks or twigs and coloved
construction paper) ' . . T o
Butcher paper, large pieces of cardboard, and tape for class maps
of temperature readings . '
How-To-Do~It: A good way to.launch thig activity is to challenge
youngsters to try to find the hottest and coldest spots of a staked-
out outdootrs study area--without using any instruments other than
their own bodies. Provide small wooden stakes with red flags for
hottest areas and blue for coldest., Issue groups of two to three
children one of eacH type of flag and have them place the flags in~
what they decide-to-be the hottest and coldest places,

B

o

Disagreements about where the hot and cold spots are will ‘certainly
arise, developing a natural need for.some kind of measuring ingtru-

ment for temperature, At this point thermowmeters may be made avail-
able, and it would probably be worthwhile to review with youngsters .. °
how to use them. . > o

3

Make a map showing the boundaries of your study area (a large piece of

bugcher paper taped to cardboard is good for this). Invite the.groups

to measure the temperatures of the'spots they flagged and write these
temperature readings at appropriate places on the map. Then have all {

B

“groups do a hot spotw-cold spdt survey of the entire study area, again

placing all findings on.the map. Kids will find factors such as sun-
light, wind, shadows, and moisture to have definite and interesting
effects on temperatures of microclimates observed in the study site.

A good summary discussion could focus oy the following questions: Ou
a hot day, where would you stand to stay cool? On a cold day, where

. . . : - ' :

IR C1-3
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would' you stand to stay as warm as possibla? Also help kids think

about relationships between solar energy and the hot and cold spots.
_ Hot.spaots are small places that are higher in temperature for one or
. more of the following reasons:

- 1) Sunlight falls more directly on the spots or for a longer period
- . of time; 1

.
“ . -

2) The hOL spots are able to absorb and hold energy better than cold
gpots (may be felated to colors or textures of the" spots);

3) Hot spots have less eyapOratioﬁ or fewer air currents than cold
gpots. - : '

A worthwhile extension of this activity is to repeat it at different

times of the same day ox during different seasons of the year. Are

the same spots relatively hottest and ‘coldedt all the time, or do

changes occur? Make comparisons of your hot spot-cold spot maps to
~find out. :

. ~ Further Challenges:

~ o N

1) Make. a temparature map of your own back yard.

hl

2) Visit a weather bureau and find out how they measure temperature.

3) Do a hot spot-cold spot map of your pwn home. Use it to decide how
energy could better be conserved. ‘

" Note on Safety: . Certain areas of the home and school 'should be declared

WoFf Timits."  Theaé would be areas housing potentially dangerous appli=~ .
ances: furnaces, hot water heaters, stoves or microwave ovens.
-— - . : - ) .
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Activity #47

WATER CLEANING MACHINES

' by Lorraine B, .lde- ‘ . @%B

Foeus- ‘Water found in 3malh’streams, puddlea, or pondg in the vicinity '

of schools is often quite dirty, Dissolved soil, polluting ¢hemicals,
und overabundant algae gnd bacteria frequently make water cloudy, dirty,
smelly, and quite likely dangerous to drink, The skills and equipment
needed to meke contaminated water- completely clean and safe, te drink
arve orxdinarily beyond what is available to elementaxy school youngsters.

_But these kids can-do.a lot with ordinary scrounged and found waterials

Large jafé

to build simple Iiltering machines to at least remove some of the sedi=
ment and digcoloration from 10@&1 "natural® water supplles. , ¢

J

Challenge. Build and test q device that can improve the clarity of

-gome local dirty water. : v

Materials and Equipment:

Tin cans B R | ﬂ .
Sand ' ,

Gravel . /

Cotton '
0ld cloth

Paper towels

Rubber ox plasgtic tubing
01d plastic detergent bottles = ' C

. 01d nylod stockings

Any other discarded materials kids might usge for their ' q%achines
How-To~Do~It: Form groups of children and have each group collect
about four Liters (or about one gallon) of water from a puddle, stream,
or other source of dirty water near your schpol, Have the children :
examine the water with hand lepses. Ask them to speculate about what
sorts of things make the water appear "dirty." Then ask each group to

“ “develop a device, using materials provided or others found at the study
" gite, that could improve the "clearness" of the water. How could at '

least some of the "dirt" be removed?

-

Encourage different groups to experiment with various solutions to the
~ problem. If a variety of materials are available, a ‘number of differ-

ent filtering systems are likely to be develqped Here are sowme
examples of devices kids have used: | g ‘
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SAND FILTER DEVICE - COTTON FILTER DEVICE

B

[N

& N . . . . o <,

ki

Kids should keep some watexr from their original samples so they can
compare water clarity before and after the wdater is treated by their
water cleansing machines. Also, be suré youngsters understand they
should never drink water that could be ‘contaminated, even if it ls
filtered and appears clear. Bacteria, viruses, and dissolved chemi-
cals are not removed by most filters, and the9e can ‘cause human
diseasges. :

When all groups have built and tested thelir “machineé,? compare the
"clegned" water ssmples and have the class decide which cleaning
. . method S8eems most effectiva. Have the youngsters suggest ldeas for
- . improving each group's device. If you have microscopes available in
' ~ your school, samplaes of "dirty" and "cleaned" water might be compared
microscopically and any differenﬁes noted. } _ °

L]

;Fnrther Challenges- ' '_ | -

1) Find a way to remove salt from a sample of water with salt ' .
' diasolved in it. .

2) TFind out how your school's water supply 13 purified } L8 7. y
. « 3) Find out 1f any 1gdustrial chemicals pollute bodies of water in L.
- __your. area. “Then find out what procedures are necessary to remove- oo,
;’////f/eij"‘ these pollutants before the water is drinkable. '

. s ‘- - - ' ;}' N lsall.it_

. E : . ' 9
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Students will learn how to usé a compasgs and measure distances se they

- —lems+They willalso<discovér-somefactors—that—cascouse—ervorsin-—
‘the use of a compass. i L '

.with this write-up.
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WHERE AM T GOINGY | I S
' & . : 4 LI T A .,.\s‘ )
. , . . .(1\ \é‘ < .'i\", -
by Mary K, Bowe ‘ ) R r LI
. . :
. . . * . :\) e
I R
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Focus: This ia an exercise in learning how to use and trust a compaas\
to get to and from one place to another in unknown country. It is an
introduction to the fastagrowing gport of orilenteering. A

-

can get from one place to another in 'wilderness areas without prob-

-

ar .
Challenge: Use a compass to correctly navigate an orienteering cou:gf.

4

Materials and Equipment: .

Compaesea with degree gradations (trail compasgges, 1f poaaibla) o ~¢;
Waterproof felt pen - : ) Yy

~ Ditto copies of course directions

{ape measure ' .
Piecés of iron, ‘nickel, cobalt, aluminum ot brass

How~To*Do~It- Students must first-Jlearn that distances can be measured
quite accurately if they know the length of their pace over a measured
distance., A pace is that distance coverad when the heel of the same
foot strikes the ground for the sacond time.

The teacher can lay out a measured diatance of from 100.to 200 feet

with beginning and ending markers. The students should then, using ° v
ordinary, steps, count the number of their paces necesgary to cover the
measured distancé. (It would be begt to have the students do this two

or three times to arrive at an average ) -

The teacher then picks six youngstera at random. The kids are- .
challenged to cover a measured distance in a specific compass direc~
tion. The teacher can.then check to see if kids have read their

compass correctly. , : . ‘ .

Fach student is then given a plece of metal from: the mater 1als list and

told to hold it ,close to tha compagsy It will quickly become obvious
that diron, ni@kel and cobalt seriénsly affect the accuracy of a com-

pass. This can then easily be related to problems with items of Tt

~clothing, such as metal buttons, belt buckles, and pocket knives,

The teacher may now hand out dittoed instruction sheets on which &re
given compass headings and distances between stations of an orienteer-
ing course. The eourse should have been laid out so ndb two stationg
will be in sight of each other. A samplg\plan for a course is included -

l'..‘ ) l‘.- ' :ﬂ

ﬁ91é3 iJﬁ .
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Now the students.are invited to find each station, record ite coé@ and ’
return to home base as quickly as possible. The pergon or group with J, '
the shortest time and with. all the Stationgaymbolg is the winnexs ¢ N
. As each person of group “leavks, note the time of departure. 'When each-
~ rveturns, the time is again notéd and the elapsed time is cowputed. .
Their score sheats also need to be checked for the correct symbol of . T
cach station. S : ’ N ‘
The studerits will havé learned that a compass, used correctly, can be '
a valued tool for charting paths through umknown territory.
A good follow-up axérc;aefcould.bé_xd have students use a CONLOUr map '
. of the srea with an "X" marked on it-as a reassembly point. Groups f.
of atudents can be dropped off at different-places.and try to get To
the reassembly point as quickly as possible. SR N
Further Challenge:, . ‘ »
. . Use siuple materials to build a ol ’
. -_ ", ‘; ~ - N
. - T
.‘ '{“5 .,‘fﬁ&:\ - ) L- . '
% | ik
4
.§ \ + -
s : } N
A - qq' ) . P
-~ . , -
) ! - - ‘ ‘ - s
. - u, ’ i
. .
, o y
) “ B =
# ! &
. u : g ¥
~ ] . . ’y
¢ - F) L
, 1601 64 - .0
o " o b t B



e T R S e T

TR T T v-v"-"

TR 5@(1\%& QR.IE;N‘T” EER\NG

TR AT s A

C@\;RS&

1900

STATION .‘t

n‘* : b‘
| LN
[N R
" ?
w
»
L]
&
“.
:
. [
L] '
) (4

SCALE indn 160 Q“J

11*65 (m\ﬂ\aa are an“Q’*““““@




e . o o : ' : Activity #49

. A NATUBE TRAIL ON‘YOUR SCHOOLGROUNDS )
. u:by JoAhﬁé Jones
R ;[Fbcua. 1f you are fortunate enough to hale some wooded O NON~ .
' . anagcapad land as part of your schoolgrounds, you and your students
~ can develop a nature traill that can be -used year-round as part of
: _ your school's gclence program., Statlons can be set up along the
N trail at which youngsters can learn to ldentify trees or weeds, moni-
: tor the weather, watch bird .or insect behavior, or see evidence of
—eggsion_ox_pellution,__Enas1h111Lin;_nr:_almnan__nlimiggdi_

Challenge- Design a natuyre traill for 'your achoolgrounds. Develop a
numbar of statlons for atudent activities along the trail. o

Mgteriala and Equipment: -~ . . S . : <

_ Ball of twine
Brush-clearing tools .
- Wooden signs for station markers
. Miscellaneous equipment depending upon stations that-are set dp

o~
@ -

Hnw~Ib-Do~It~ 1f ydu have umised wooded or "raw"-land as part of ydur
__.school site, obtgin permisgion to set up a permanent nature trail on
< the land. To lay out the trail, flrst look for natural or already-
existing footpatha., Use these as- part of your trail if poaaibla.

Otherwise, try te plan your trail so as to do as 1ittle damage to the
environmgnt as pogsible while still providing acceéss to the most iuter-

esting or.-educationally use ful plaqes of your school 8 unlandscapad
1&[‘(18 . ' . .

Oue way to mark the trail is to take a large ball of twina and mark the
trail by tying the twine to trdea along the trail Youngaters and '
- parents can help clear the. trall of obstacles and perhaps put wooden

: "edges" made from fallen logs along the path. .

_Q*Then, stationa can be set up at appropriate places along the trail
A guide sheet ot activity sheet can be developed for each station ‘to
provide direction for youngsters. Stations can vary tremepdously in
their topics or activities. For example, a station might invite kids -
« 'to slt quietly and watch a pair of birds building a nest, use special
homemade instruments to find ‘evidence of air pollutdon, identify some
treg'lypr observe the positions of shadows. Stations can be permanent
or vy temporary.. Cassette tapes can be made for each gtation so
kidg can listén Jo recorded commentary or instructions from a portable
audio~tape player. -Or, permanent information can be 1nscribed on a
signboard at each station' _ _ - : '

.

*

v . Many of the activicias included in this Sourcebook would be suicable
as activities for stations on ‘a schoolyard nature qrail Or, you may

i

Q@ . : ‘ o ‘l .‘l_. . 1e2 .
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- be able to get some ideas for stations from local naturalilsts, scout '
— . leadersn, or biologlsts, . ' '

A One last thing! be sure to Involve the youngsters of your school as
: . much as possible in planning and construction of your nature trail, .
- o The more the kids are involved, the more they will apprgciate the
' ' trail, and less vandalism will take place..
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- . Actilvicy #50

~

USING MATH TO LEARN ABOUT NATURE

by Joseph Abruscato

P
e

Focus: When we t@ach sclence to childrem, we tend to place a heavy
emphasis on the importance of careful obaervation and measurement.
The ougdoors presents many opportunities for children to l%an and
apply varioup skills that are ‘stressed both in science and ‘mathe-
matlics. By applying machamatics to education in the ouEﬁZbrs we glve

..children an opportunity to dir@cclv ‘ekperience thg relevgnce and ‘utile

‘ity of mathematics. )

Challenge: Practice counting skills out-of-doors. Draw bar graphs

to tepresaent observed objects and organisms. Practice linear measur-
ing skills outdoors. Learn to estimate population size from a sample.

Materials and Equipment:

Package'of blank paper
Crayons or pencils for each person.

A meter stick for each group

How-To=-Do=ILt ¢ s

1) Young children can practice their counting skills by making picture
charts in which the nupber of various objects or organisms observed

~in a given area is recorded. Tor example, if a child opserves 6
birds, 3 squirrels, and 10 trees with rough bark, he/she can make.
a chart in which 6 birds, 3 squirrals, at¢. are pictorially repre~
sented, ,

2) \

0lder children can '‘draw bar graphs to represent the number of
~=  objects of organiams observed

" On repeat visits to an outdoor aetting children can make l;ae&r
measurements of such things as the growth of plants, the’ depth of
shallow straams, and the length of branches blown down during
-stormse : -

. ' %

4) Children can learn how to eetimate "the total number of objec&s and -

organisms from the number in a sample. For example, they can make

an estimaté of the number ¢f wildflowers in a meadow from the

pumber in a swall area (assuming that the particular wildfloWeﬁg o

are growing throughout tha weadow),.

-

ii@)d Have some children bfing handnheld battery»cperaced calculatﬁ{g on
" V% an outdoor excursion so that thyy can make rapid calculations of

| 'estimated population sizes for observed organis&s.'l, BEREIERS .

v
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6) Children can-construct, using string axd a atraight twig, a simple
field balance to determine the relative masses of a sompling of
such things as stones, acornsy and pine cones. .

-

7 Bring graph paper teo the outdoor site and have some thldren uge

it to determine which of a given pair of diversely shaped leaves
has the largest area. (They can trace the leaves on graph papet
and count the number of squares included in each tracing. )

*

Further Ghallenges.

1) 'Mak@ a graph that shows the amount of l;é%er in an outdoor ar@a.'
: o _graph ‘show more or less litter than you would expedt to
find in this outdocr area?

A

2) Find a way to estimate the heighta of the tallest trees in this
, outdoor area.

3) - Propose a way to measure the amount of harm p30ple caugse to an
outdoor area in one year.
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Activicy #51
VARIATIONS ON A THEME

by G. Sue McCormack

-

Focus: "Variation'b-gomething which deviates from the usual, the
expeatad. Most people think of a variation in terms of man-made items:
a slight change ix lyrics in a song or poem; a word spelled sometimes
with an "1," another time with a "y"; a wallpaper pattern shown in

two different colors. But nature, .too, has its variatlons, its \.
unusual objects., The larger itemd, like a split tree that has grown
around a_rock, are eye-catching, The smaller ones are often passed

1A}

by. Discovering the unusual things in nature is a test of observation,
and can also utilize the descriptive powers and reasoning.

Y .
Challenge: Armed' with your eyesight, curlosity, and imagination, what
could you find that is unusual in nature? L ,

¢
4

Materials and Equipment: S 3Z’~

. . * !
Sketch pads
Pencils |
Instant cameras (optional)
Various sized bags or boxes

4 X '

How=To-Do-It: Divide the class into small groups .of four or five kids,
Each group should have a sketch pad and pencils, and bags or Jboxes for.
collecting oddities. If small instant-photo . cameras are available, -
use those also. . ' ¥ B '

}

Directibne.to the kide would be: : . : _ ;

v

1) Keep your eyes peeled for strange %itesw i

~2) If it's too large to bring back, or if.itagremoval'would damage the .

enyironment, sketch it (or photograph it). \ f -

3) . 1f it is small and removal woufa‘be posaiblé, bring it back to
ghare with others. ' _

4) If it is a concept and ¢annot be sketched or rqmove&, wvrite a
descyiption. . '

- Upon return, have each group present their findingh, perhaps eveﬁtually

compiling the sketches as a belleve-itwor-not type book.

$

Further Challengei

Have-the ¢lass brainstorm as to how the variation could have occurred.
Remember to consider all ideag--even those that hre oddball,

A

168
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—you--could invent youtself?

" Materials and Equipment:

~  Activity #52

NATURE CREATURES : \ \ o

by G. Su@AMcCormack

Focus: Not all the creatures found in nature are alive and scurvying!
Thére is a growing business afoot that markets wee ¢reatures made from
a variety of natural objects. Thete 1g, of coursa, the Pet Rock whose
% price depends upon its intelligence, good looks, and anlgbility, Theve
Wwre little nutshells and pebble creatures who sport googly-eyes and
cute gayings. But why go to a gift shop and'sp@nd money for a pet

A Sean il Aaiiital N

L

N !
~Challenge: Collect the parts of, and assemb§ your owa Nature '
Creature. ,

Bags or shoeboxes for collecting
Quick=drying glue

Tiny bottles of "model' pajint,and brushes
‘Googly-eyea=-inexpensive and available in hebby ahops

How-To-Do-It: If possible, display some of the commerc1a11y~mada
natural object pets. Have the childyen brainstorm and discuss what
materials they might find in the area they will use (corn kobs, rvocks,
nuts, "twigs, etc.). - . \ .

Equip each child with a bag or box for collecting objacts.,  Caution
‘kids not to damage plants in the attempt to find parts for their pets.
Make glue, paifit, and googly-eyes avallable to the youngsters and '
stand back-whilethey-create—their—Nature Creaturés--you could even
try one¢ yourself! Of course, they will need names, and each child
could write a short whimsical story about his new friend's eating n
habits, dwelling place, family background, etc.

CO ) ]
Q‘M rc\:ii\\m

o bu"f\ar .

Further. Challange.

Make another Nature Qreature using only natural it@ms.\ Sap or'claQ- o
can be ubed for glue, plant or’ berty staing for ! paint A ete. ) L /

.
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_ Activity #53
NATURE GAMES AND TOYS .

by Hilmﬂ J. Smith ) ) - ,

Tocusy Children need toys and down through history they havelalways .

_ had . them. That doesn't mean the early American Indian children had

‘7"S£ﬁtd& sticks for stakes

frisbees and skateboards, ov -that the pioneexr youngsters played ]
Monopoly by firelight. Many early toys were made by parents and
even by the children themselves.

R

“for, and meke, toys éhd‘gamas.

Materials -and Equipment:
o

Listed separately for each. toy

Hqw-To~Do-It:

Ring-a-stick

Long grass or weeds
String :
Straight, sturdy stick

Weave the long grass or weeds into a circle. Attach one end of the
string to the stick and the other to the grass ring. Object of the .
game is to flip it up and catch the ring on the stick. - - S

. | .'l - :‘ \

Woodiand horgegheas—

Sturdy forked sticks for "shoes" \
. | v

Arrange two sticks in the gfound'a suitable distance apart. (This

will probably have to be worked out by trial and error.) The sticks ' \

. used ds "ghoes" should be fairly sturdy so they have enough weigh{ A\

to carry when thrown. Proceed as in horseshoes.

Nature gcramble , - . _ \

A supply of distinctive,itemé from nature,'such as shells, galls, \_

twigs, acorns, etc. (callecp items that will not,easily disinte-~
grate, or could be readilf replaced if ‘they do). ) ' . i

Divide the group~into teams of equal pumbers., Have ‘them face esch T \

other atross at least eight feet of space. Each child on one team \

gets a numbery then the other. team gets the same numbers. (There

would be two number sixes~-one on team A, one on team B.) '

Place all the nature abjects in the center area between the two teams.

The teacher then calls out a number and the name of an object. The °
. . \ . . ...'_ ‘v. A

a. o ‘ s . N - } : )
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. 1s like,

~ Tiny nails . . X

- . N * .
“r . - . T N ' ! ! . . ‘, ~

. H i

two children with that nmmber run to the center and scramble to get
the item, ' The first: one‘to bring the object to the teacher gets a
point for his/her team. ‘

The game can be made mor complicated by naming the object 1ndir@ct1yj*

cde@a, she seed of an oak |tree (acorn).

Galdenrod friends |

Goldenrod galls _ - .
Sticks, leaves, atc. _ _ad ‘ - ‘

;Goldenrod galls are 1ntere ting objects., Before using them to make
- EOYE,

g session could be held. How are they

T S A AR | S, T SRR TR R B T B B At & el TRy TR RS B S ! - - O &R ™ "
¥ 1 s e A T IS Ao P e S T Ty i e T e e I e R
' .

formed? VWhaé 13 a pafééite Why are the galls found at the same
height on a.plant? You could dissect a gall to see what the inside

.\ °

Now for the fun, The round shépe of goldenrod galls lends itself well
to heads for dolls, stick puppets, ox make-beliaeve animal pets. Use
twigs for arms and legs or tails,\leaves for "clothes" amd anything:

_else your imagination might come up with!

Japangse knotweed tbys- Sy

Sactions of knotweed

Knives or sharp instruments
Small styrofoam balls

Wire ' '

Japanese kno tweed (P Lygonum) is a useful plant to fashifn certain .

types of toys because of its hollow spaces. Kach knot or doint on the
plant has a small membrane. ‘Between oune knot ynd the next is a sealed-
in hollow space. '

Cut a plece of stem with two knots or joints on it. When you toss this
in your fireplace, it will "opo" due to the air senled between the mems ,

branes. You have a firacracker!

L4

. A "flipperdinger" 18 an old American folk toy origina ly made from

elder branéhes or sumac. - You can make one from Japanege knotweed, The

idea is to form a blowpipe with a plugged end. Air is diverted through

nother opening. . A'lightweight tiny ball with a hook 18, then blown
nto the-air. Tha ball tends\to hover on the blown atre of air. The
object is to hook this ball onto the wire loop as picture below.

Wire. ity oo wf

\oo P S \\ccﬁ-‘-* | :
’ ;o | gw b’\‘\‘fb‘cz)am/ hCL\\ '

IR .
o w\(_i,,\\ plece.
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" Whimmydiddle 1 S
. 77 8-10 inch section of hbydwood branch, dismeter of a pencil. ' ™~
. , 4-6 inch sectlon of sagfe.diamater ° - _ ‘ o
Te 2. inch section of samejdiameter _ : ' ' SR
. Tiny nail oL 4 - - o . . - \\J
Often call@d a geeaha or a hooey stick, this is another early American | '

folk toy. You must be sure to use small branches from a hardwood tree;
and you will discover some woods work better than.others.

L
. -

On the biggest branch, carve the bark away from, and smooth:dowvm, a
5°1/2 inch section, Make 12 small, evenly spaced notches (see diagram).
Carve and smooth down the entire wmiddle~sized branch. Carve the small

“branch as shown in the diagrem (this 1& the "rotor™). Attach it to
the end of the longeat stick with a small nail. ‘

steoking - . ‘h.‘ .
- L e TR ' &ﬂhch(1 \N/.-t | B ' . -‘

|

- To woxrk the ;?ﬁxmwdiddle hold the stroking stick across the notched c
' . stidk, Put your index finger across so it rests lightly on the left R
v ' ~ + gide of the notched stick. Rub qu1¢kly and 1ight1y, and watch the
o rotor spin,. ' To change the direction of the rotor's gpin, let your
o thumb rub lightly on the right side (instead of your finger on the
laft). _ \

Further Challengea.

' 1) lndian children had some clever and interesting handmade toys. _
' Do some research on this topic and them make some of their: toys..
‘ ~.'2) Take a piece of Japanese knotweed with two joints or knots and : .
: experiment to make a whistle, . . .

. ) 3 . " Y B - . . . 2
. . A .- -
e : ) : ’ o 17‘8 ' . L
N . A R N . v .. ) ‘ .
. . _ : P

172

-




R Sah

PIEE |
.
.
)
T
~ Yy
PR
i 2
.
.
A\ ]
.
.
.
.
- w
s
[
.
s
N
L
\
’
N
.
f
»

i et e e R Tl AR csmd e
N . > 1 ~
f
. o . (I
¢ o
. * ‘ ) . .
) . "
* - M )
\ . L.
E 3 . % A .
L y ’
- " b
* 'Y -‘
, -
2 « 0 ‘
. B
- . — - I - . e e g e
- v \ ‘ N
AN ) . T
. - ;
N -
}
. R . *
. - A . ‘ )
- * N a .
: . — e o
" , o . at - N - R - ’:. b
¢ . \n..r'j ) & -: . ! )
’ 5O . b < ! . .
~ LOOOOED “ : -
SR (A I LI el s s S ——— Y 7
v, P . rrrrle) e ' el S
A\ . v it L S .
. . . LY
G . 1’" 5 - — ey . \ . . . .
z- ‘ . . . - . R . . “
. :‘_‘". ' . P ‘
.' g L '
S <5r03q g
"u ' ’ . B ’ ' ’
B L) . - -
© R e e . L -
, sl R van 3 N -
M % % /) : . “
S . . 1 L e
=~ N . > . . -~
e e T . -~ .
o . r 4 - L
- \ ) » - . v /
n \ <
.
. , . . .
\ o . .
| " Yoo — .
- A : '
o ‘ - Sl e
L RN
4 , . o
. N
. + ' - . . .
[ . - P % . R
v o : '
s o / " .
’ ‘ v , N
x - ,. P ‘.. \ ':
\ . ' ’§ " . , N
. , co1ry 3 S
. F . . . {
’ ) y
' 173 . \
R LS ﬁ ) ' ' -
, o : . ' . ) “
. il ~ ' - ! v - b a e . ! o™

y

v I
g
®

.

-1
-
.
" \/I'
..
*
"“"!L
N
‘e
.
v



STV e St Ry = e = i =
R - A ALl T Ly L m e R Y B

| Activity 154
[ . . . . . ' e » ° *

GROGG COOKERY #1--The Grogg Oven

by Hilma J. Sm:l.th

Yocus: The Grogg is a wonderful creature who lives in ‘the great put-

doors. He 1s ttle bit of everything: frog, glob, human, and mag- '
+ ical mystery. ch.of a Grogg's time 1is gpent and around Watera -, :
Since they like to stay moist, they don’ don’t like spending time around v
hot, open fires cooking their meals. Groggs are smart: littlednreatures :
' and they have invented new ways to cook outdoors. ’

Challenge. Make a Grogg oven anduébok aomething in it,

©

. Materials and Equipment

ATV dinner aluminum plate or similar item e o
2 cardboard boxes--l must hold the aluminum plate with 2 inch@s to
. gpare all around it; the other should be a bit larger

Heavy duty. aluminum foil

4 metal cans, soup.or fruit juice slze

2 pigces of cardboard to make a doublewthick o%en doox- :
- 5«7 pileces of charcoal, matches . S e

A charcoal starter (optional)~»sea "How~To-Do+Lt" , S e

Ingredients and utensils nacess?ry to the recipe.you shopae. . - . ‘

, How~To~DomIt' ' y — o . , .

*

1) Line smaller box with foil and nest it inside the 1argar box .'=<57~T\ff-*“~-~?

I

2) ‘Make a "door" out of two thicknessés, of cardbqard; cover the S ;@Li
inside section with foll and attach to box as. shown: L

. o L SLD\ \anui L . LI
o o — nyf”ft.a onas bax - . o | o
B R 7 |

— acu\,\gamcx door” . T 1
‘- Vined - with foil
( Q.J\'\cx.c.\\cé aggwq\nh‘»\

Y -

L Quf\‘ar-

: . ) b * T . . » ’ D.
g v A . * ' E PO - . v
K . . : .- . . i [ * . :
[ . . . . .
. . ~ . -
e

. }) Place TV dinner plate on bottqm and arrahge cans o aupport your ' -
ce baking pan, _ ; - . :

. . " . : ) . - 4 . N - N . . >
» g : \ . ) s . : N L. . N
S . . - . .- B . . "




THRETTR SO R T R R T T T e e
L o o 2 f‘ \ ' . I
%k . \ Y ) ‘
——————— e ‘ . - - ; ..‘\Aﬁﬁ_. - ‘ - - F e - - . . - —_—
BRIERREE &) Starcing the charcaalaaa fira.bucket. : éy/ .

' ' ‘ - o ) . | .

‘%r;w . e ‘ f;mu WAPC. ¥VQWvA\Q, “ '_- | " . \

. . & o _ . : \ ' ; . : N i
_ ; B : 3 ] e cutvL cyau\m; _ o . A
5 " 1 . . - ' C
. \I\* . : ( - _ S ¢ B .

o | - Ppnc;}r\'q.& Woles,: - L

.'!: . . B . . ' S
ep 27 Put a small gmeunt of tinder,in ‘the can, plus fire starter, and char-

S T coal (57 pieces depgnding on gize of Grogg oven, outside temperature,

- *  and ‘oyen temperature d8sired). - Light through'&ne of bottom holes. '

o Swing *to help\it along, I1f nece&sany. BE CAR@FUL! VS |
o ‘ggb -~ 5) When the coala are wellwstarted dump them carefully onto’ the TV v L
J'Qt.i oo plate, and premheat your oven five minutea.‘ -

S S oo " .
7;*‘.0 o - 6) Put:one of the following recipes in the oven, prcp ‘the door open

T . a tiny bit so the air will allow the. qharcoal to burn.

'f-;‘; i$ e f ééneral'Noteé} Allow one*half hour for atarting charcgpl aag pre~ L _

v L @ heating oven. Have water handy ipr fire $afety.' Clean up the afﬁa o,
¥ vlien you are through 5 . , “ S -

Q':. . - . _ Grogg Recipes. o . : a _._—_'\ . .- o ‘- | ./\ -

N .\‘lu.\ . - sPapOOSQS - 10 - ot . " ‘ :.,‘ ‘ . . i - ‘ ,. ,

A f 1 1b.. hot dogs gt _ o
T 'b pkga.. refrigerated biscu s . i

L e l/& 1b, cheesa . B o

. ~_1 o ’ ' : : o '
. - Slit hot dogs but not all thg way’ through, to each end, Put astrdp ~°~ = -
S , ‘0,'of cheese in the slit. Wrap each hot dog in two biscuits, leaving L
o N - one bare spot at one end on side where slit was made (so you' can keep _

" . .- thé cheese side yp). Place on shallow pan and bake in a hot oven e
o about 15 minutes or. until biscuita are brcwned o o S
w.. . . e ..,' l' - B ) . ) . ©h .': . ] ) . . ) . ) . .
et o ste “and Shtneﬁ s : . e Ce e
& e . _. I - . ) T g - S T o . L
B 2 TbSP margarine C SN I T%‘-'%'

. S +1/3-cup brown. su@ar L T | )
B Ao M3 eup xalsins L oo o e 00 I S
A {- SRR Thep. wheat gem . ; “;;,__ i S ey o
e e . N " l/z tﬂp\\Cinnamon . ) . T ) . . . :. N , . ‘ & " W -_‘. . . .' .

% 3.tap frult juice orx water PR Ve PP e
1 Pkg refrigarated biscuits - _.‘.’._ - S , .ﬂ' e e

.' {, Mix spgar and cinnamon in cake pan. Add - margarina and‘put Ax in the e e
- Groggroven “tntil it helts. . {Be cqreful~m1t burns quickly!) i Remove . . e .
’ﬁrom oven, 1¥-.and | spr1nkle wipnﬁwheat germ and raisin . Pl ce bis» o -

ouigs on’ top‘\ad pgye about 13~20 minutes in hot ovenv N AR

S
W -.." S y L. .
L " : . / . : .
4 P N "
Vot .
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- L ¥ Sabadmat sb il Pt bttt

. - : Vit . . \ AT N - ) “.L
v o - g o _ oo :
. | ‘ . | h
e . ’ .
* .\F . Baked ﬂppl@s - § Q;pp1§8 : 1. 'q B
- | " 8 apples o . _ o o ]

. . 1/2 tsp cinnamon - S - " o L
o 1/2 gup, ralsins * " - [ . .

Wash-and core apples. 'Place in a baking pan. Put.raisins and sugar-
cinnamon mix in center of each apple, Add enough water to cover '
bottom of pan., Baste occasionally-while baking. Bake about 30

minutes or until apples are tender. (Moderate heat.)

* . Further Challenges: . B - ( .
1) Invent your own recipes te use with the Grogg Oven.
$2) Make posters on outdoor cooking safety{ . !
N * ’
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by'Hilga J. Smith
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. ' © Activity #55; -

-

GROGG COOKERY #2 - Tin Can Stove and Buddy Burners

Focus: The Grogg Oven (Grogg Cookery #1) is -a neat thing to cook in,
but the Groggs, being very versatile, also invented somathing to fry <
on, It's a tin can stove that fits over a "Buddy Burner."” It has
sharp edges, and becomes hot 1mmediately, so to usge. it you must be as

mmful_aa a-Grogg!l... e e e g

Cha;len e: Make some BuﬂQy Burners and a tin can stove and cook some-
thing on it. : SR T e '

Materials and Equi;megp:

A No. 10 can--a three-pound coffee can or shﬂrteniﬁg can méy be
substituted but they are not quite as satisfactory
Punch~type can opener

Pair of tin shears . . | - . -
Pair of sturdy work gloves : .
A bard rack - . - . .
Tuna or cat food cans A S '
Corrugated cardboard strips ) : ‘
Wax~~the kind used for homemade jelllaes or candles = -.$§? o :
‘A plece of string or small stub of birthday candle for wilck - )
AOW*Tb“DO*It: ' ' : | f ) - . - _ - "
. . - ) . ' ‘ . ’ ) i ! e “ T ) :“.
3utlding a Buddy Bur;knr’ _ SN o, T
1) The. length of the cardboard strips uaed in a Buddy Burner depends °
' ‘upon the amount of heat you will need, Sowme exsmples: 4" fox
breads and pancakes; 6" for egps; 8-10" for hamburgers, hot dogs, .
etc.; 10" for baking, 24" on more needed for boiling.’ . Cold or PR N
windy days may require morenﬁgét. Experiment with the lengtha . - o
and .keep notes on what you use\ L , - "
2) Maelt wax in & pan over hot water (doubleubdiler).‘ <;\H ’ ‘
3). Put'thé\kﬁxdboard in the shallow cén so that ‘the holes in the
-+ corrugated strip will be vertical, Pour the melted wax over the
cardboard, Be sure it. is thoroughly soaked, (Pour any excess *
. wax back.) A depth of about 1/4 inch in the battom of a'can is N
enough to cook with. o | _ g
T 4) Add a plece of string or candle stub to ‘use as a wick for - aaﬁy o o
* lighting. - . ] - L, |
[} . . ] )
. .,r..-‘\n:.,.,,...,,._ooo...',,__‘_'_-___m___-__. T ; .b ™ e e e B ,.“‘:a,,_-' _?,,,.__q,_
g . . ' _.' ) ) o,. .y - . . . ;
R £ S P
. > . ‘ ‘ " . . ‘ ‘ , . ."?’
e, 178 . ) o , R T
. O . . - N W d y Sy xq} N

e . . . o
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Butldtng a Tbn Chn Stave - E:f ) _- .

T 1) - Have somamna’hold the ican with the open end toward -yop while you
' - cut a door with tin shears. Wear floves! -Mdke the cuts about

»: two lnches longrand three . inchea apart. Fold this cut-portion

to the inside of the, can,. Ba careful becausa the edges are vary -

Y sharp. | " o o -
2) Dull the cut edges of the can with a hard rock.
3)"“0n xhe closed end of the can, opposige the door gide, and just
_ . beiow the rim, punch three or four oleg See picture'
S S - A _
; e \ .. * “'b .
T ; .

. . Uatng the T'in Can Stove aﬂd Buddy Burner
\ . 1) Pick as level a spot as posaiﬁle.? It may be nec&ssary to even the
. .+ ground out a little, L£ the “can is tilted at all, your food will
- slide off! If your apot has -ass” or weeda, usge of pieck of foil
T or,&h aluminum pie tin undex Fofr %tova and burner. :
. _ . _ .
- 2} Light . the Bﬁrner and plﬂ?é ph@ 8 ova ovar iLf DON T TOUCH IT!
4 It gets hdt immediately. v & _ ) :
- L ¢
RV : v
seg o 7FT3) I you fish.to bake on youk s'tove instead of ffying,

make a trivet from am old:can 11d.” Cut on dotted lines
“ ag ghown, but do not remove-strips' bend: them back .to

_ * “form feet undex the frivet.' (Wear' thésé:gloves!y Set the trivet

' on top of the tin can stove and set another can to bake «in on top

” > T T of.the trivet.-ﬂ | , i
- . ' ’ b ~
. 5, What to Cook: Anything you ‘can fry or cook:-on a griddle. Some old
. favoritas., eggs’, hot dogs, hamburgers, pancakes, “grilled cheese, etc.,
. v h Y .
‘i{‘ " Yor baking, try anything simple that doesu't require too much top-

browning. Gingerbréad, vorn muffgns and packaged’ cake mixes work well

~

The following recipes are special favorites of the Gr@ggs.

Eggwtn«a«Bag B ‘ ‘ .
S /‘ ' 1 strip of bacon, cut in‘half - ot - ‘Y
P = ,_Z "1 tsp margarine ot bacon grease N /),»/’”"
e e L«ﬁmall paper Bag With £Lat--BoLhamy St e e e e

. . N .
N P , . ~ . *
} * ’ .
A ) . .
) TR . . X )
) ) a . -

: . Lot - - . "--q-;
4 . .- . L7 . 4y

' a
14
£
-
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L]
)
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N
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i
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e
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.
e -
-
.
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-
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»
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e b et
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- . R X A _\: T e . RN
* ﬂpen paper bag and roll dayn Lhﬁ tap until the bag is about 3 1nchea .
. high, Put buttex in bag.,  Start cooking bacon on-Tia Con Steve, top. .
Put bag dxrectlx on top' 6f atove beside the bacon. When butter . AN
meits, break agg into bag'and stir until cookad, Eat frcm bagAw_ T R
no plate to waghl. : . \ N ) AR
Johnnie-Groggers - . "z S AN
~<' 1/4 cup gingerbread mix) ' ¥ ]
. 2 Thép Bisquick ., - - — -
1 Thsep ralsins e : S
. \: T - I*'Tbﬁs_p wa‘ter " ST o \ o "'"'."""';""-"' e e T e .—.—- e - -‘ e e e e e e
0. In a cup, mix gihgerbread mix. and’ Bisqdick. Stir in raisins and. water,
Dough will be thick, Have stove hat. Grease bogth hands well. Tske
)7 the glob .of "dough and flattaﬂ ag much as possible. ' BroWwn on both = - -
sides. Remove from scava. “Cool, ‘slightly. - (May feoat” with gann@ﬂ *
frosting.) R IS 4 L
urogg Bread ’
- Take 8. commercial refrigarat@d baking powdersbiscuit and flatten as
: - umghas pcasible. Put gomé ‘cooking oil on the “tin can stove. Brown
. tha bilscuit of both sides, Rempove fxom stove, butter and sprinkle :
iy 1xh a cinnamonmaugar mix. For baking on a trivet. -
v B Grogg Caboler | '
) 1/2 cup Bisquick ) -- R _..:ffffr B RN ;:5
3 Thap milk o o R T e
1 tap ‘cooking oil STy T
berrjes or cut-up fruit DR - T . I
B 5 sugar and spices as deeired o ' o ‘“Fﬁggtggi.7
‘a . e S e . TR * i
"’ Greaee a clean tuna fish can,” . Put, in'a layer. of berriea or. qutmug N gwbﬁ' .
i fruit. Sprinkle with sugar and spices, if deaived. Mix: ;he Bigquiék, L
B " milk, and oil and put the battér on top of the fruit. Bﬂkﬁ Sa20 .t
; minutes. * et T
N Furth@r Chal&engea. ' o
fl) Invent more Grogg recipes for the rin Can Stove. LT , .
: . ﬁ@ Think up gome more uses for tﬂe Buddy Burners (starting firves o
: w in. the. fireplacé, for charcoal grills,-etc ). e
. ] S .
:":Am;’; ! ~ m - ) - . . [ “”.5
. - . - . . , .
. - - o o
- - ' B [ » '.w" - r‘; "4" ‘~ N
‘ ““ . ,..%.ﬁl\' ' 1108‘4 “ ) Y . ("o
(n}-,‘x.'& . : [ m‘ " "" G: . ‘ e- ) ?'%‘, Y : ._; s?v
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ﬁa-h . ‘ : . . : Activity #36
NATURE MOBILES | | |

' by Joseph Abruacato
&

Focust: An outdoor science experience for children provides many Oppor—

tunities for the gathering, observing, and grouping of natural objects '

on the basis of wmimilar characteristics. One raeason for teaching a

child to expregs himself or herself through artistic endeavoers is to
foster an appreciation for the commonalities that transcend particular .
““obJects and tie them together. in a NOre m ‘meaningful who Thé“treatian‘——*'"——"-‘—
of mobiles by children can assist children: in achieving thia end

Challenga:- Collect and display natural objects as a mobile.

Materials and Equipment:

8,0

o Found objects such as pine cones, twigs, bark, atoneﬁ, stc.,
‘ String .
e Dead twigs ox branches (1/2 meter Lo a meter long) to uae\as cross
members _ o L .

Tape | : _ ‘ - . _
A . . . A
o HQWnTo»DOwIt." ' ‘ - _ ' , '
\ 1) Upon arriJ&ng at an outdoor site, discusa with the nhildren the. types
_ of natural objects and artifacts that they may appropriately gather - . . ..
o ‘during thelr stay. For example, an active bird's nest would cer- L
ainltha_inénoropriate, whereas interesting stones orx twigs might -
be acceptable. objects to collect and revaln., "A8K thechitdren—to——— @;Q
begin making collactions of objects that are appropriate to gather. A

\ -

%W

-

T - 2) At $omé time in the outdoor exparience have the children use string,
L tape, and strong dead twigs to conmstruct.mobiles that display the
things they haye collected.  You may. wish to create a model mobile®
yourself. to' use 48 a raference during the activity. - Young children.
" ‘may. have some diffiﬁutty‘tn“getting ‘their mobiles to balance and N
will raquire some- agsistange. Older childreﬁ should be enccuraged
to creata mobilesmwithin-mobiles. o .- ’

.
” -
. 5. . Lo * - .

”ﬁmt 3) When the children re dcné have them temporarily suspend their ° T
s -mobiles on ‘trée. by hes’ and share with the rest of the class their
raasons fbr colled%ing ‘the vdtiousg objects displayed - o s

el

‘%
A

. :giw'# N The fall@wing axe $0me 1deas~for extending thi§ activity. . ,Hﬁgj_' - Y
\ﬁ;. B :'47}51 l) Encaurage @hildren ta creat@ mobiles in.which stability ie achieved
R ) counterbalanniug legs massive objegts with massive objecta by .;&f

o o placing the’ less massive objects.at’ 1angar"ﬁi§;ances from the
' fylerum (tha place where '3 arossrmembev ia suspended)
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2) Encourage groupa of children to agsenble giant mobil&& by inter-
commecting thelr smaller individual mobilés.
3) Have younger children tell a story that includ@s a reieremge to _ o
o *  .gach object on their mobile. : : -
'R W
Furthex Challang@s:
1) TInvent a mobile that would display living things in a way that *
would not harm them, anq ake a sketch to show what it would 1ook /,//
.. _ like. ) :
2) ﬂﬁlld a mobile that would produce sounds as a breeze turned its
parts, - ' '
3) Plan a mobile you could mgke that would remind people not to
i pollute the out-of-doors with litter. -
% @ \‘j - ‘ . .
. . . _ '
. ®
@, ’ R v
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iR . Activity #57

PATTERNS FOUND IN NATURE .

by Alan McCoimack ' | e
. . - A\ . .
Focust Nature's architectural plan is generally based on repetition of -
Tinea, shapes, and texturess patterna. Picglonaries define "pakterns"
as "arrangements or repetitions of forms or elements" and most any
environment is full of good naturally-occurring exemples. Look at any
tree leaf and you can find patterns fotmed by vedns, And, a closeup

- Matexrials and Equipmentz

(\" TR ’ﬂfn.vrn?ss’-ﬁr.

view of any snowflake Will provide_a'bénutifu1~axampie—uf—repaated _
geometric. ahapes. A natural pattern hunt can provide kids with a good
experience in close obgexrvation and more of an appreciation of the
intricacies of appareatly common and uninteresting local environments.
Challagge: Seek and collect impresaiona “of as many different natural
patterns as you can find in a local enwiir nment.

L4

Plasticene clay /
Digcatded jar lids _ . _ o
Writing, ox art, paper : - ‘ : @i

Crayous or soft pencils

Cameras- (optional) .

How-To-Do-It: Kids can work eithe® in groups or as individuala on nhis
'activity. You can develop some interest by showing them samples or

pictures of some naturally-occurring patterns (honeycombs, bubble
clugters, snowflakes, ﬁgstile sking, atc.)

Challenge the kids to seek out and make imé;essions or sketches of as
many items on the Patterns Challenge List -as they can, '

L
P_atterna_" Challenge List
» éry,to finq‘natﬁfél axamplas'of some of these patterns:
L Repeating Lines . /4/ |
- parallel line patterns /éy
- 1nteraecting (crossing) line patterns
Iw—rmHaUmglhms i
um.branching lines _
5 Spiral@ | “ 5 L o B
; . b Rbgeating circles' 331 ~ ;C262$D‘ A Co-
_ Cohcentric Circles : . ' ‘ .
;b yrianglaﬁléx aﬁj 4£i:>‘: T o b ! |
. Hexagoms| £™\ ’ ) e . 0 e
K 3 ﬁéalq&wnf~-~-~~ 184 ’ .”;MLmm;mﬁm“wm«f~wwj“““ffmnﬁif i'i: ;
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the study aite and to discourage collection of natuxal obj@c
Instead, they can make records of their\"finds" in several w ys.

1) Crayon rubbilogs--This works best with atthrns having a raised
.texture. Place a plece of paper on the surface of an object,
and rub th@ paper with the side of a crayon. A good impression

2) Plaaticene impreaaions«~?la&ﬁicane (or othe soft, oilmbasad

clay to make a level, even surface. Objects £
to the clay surface will leave a detailed three imengional
impression.

3) Pencil sketches--Some patterns Which lack texture ay best be
recorded ‘by sketches. '

~

4) Photographzrulhe new breed of "instant" cameras are Ydeal tox
this bot standard cameras requiring darknroom film development
can provide beautiful images of natura 8 patterns.

After k%ds have collected ag many patterns as they can, have them

present/their tesults to the clasas. Consider questions like: Which.

patterys are most common? - Rarest? Are gome patterns mogt common in
animals and others in plants? What patterns occur in non-~liking
natugzg objects? Which natur&f'patterns have people cppied or
adapted? N -

N [ 2

Further Challenges:

1) Make a collection of impressions of paople~made patterns and
compare with the natural ones.

2) Select one of your. ndtuxal patterns and usge it as the basis for -

. a work of art (mosaic, painting, sculpture, etc.).

" . . . ) .
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s ROCK SKETCHING

by Dorothy Al?&é - : | O g | . . ) _ "”t

Focus: Small pebbles and stones are found almost everyWhere Children
pick them up and toss them, or scuff at them with their feet. But
pebblas as art? Cartainly! Many stonea leave colored maxks when
rubbed across sandpaper. Children will discover that although the
_mark most rocks leave is the same as its outside color, . some rocks
" leave different colored marks. Some roclks leave no marks at all,”

. Some are soft enough to wear down from being scratched on sandpaper.

. Thesé properties in various rocka ‘will be diacovered by students

. through trial and error. :

©

i ] Challenge' Find & good variety bf "sketching xocks" o create drawipgs X
' on sandpapar using rocks as pigments.

Materiala and Equipment‘

- -\
Sheats of sandpaper, prefarably fine grain - IR
- Paper bags, shoe boxes, or.gsomething to collect rooks in

‘Egg cartons . o \

How~To~D0mIt'- Before starting on a walk to collect "skétching\Xocks'"
.hold a discussion on where are gsome good places to find swmall récks ;
"(around bases of buildings, stream Qeds, gardens, etc. ) ' : . 4
Give each child or small group. a bag ox box to collect .the rocksi and’

a3 x5 plece of sandpaper to tewt the rocks for "scratchability.® .
Show them how to firmly stroke the rock across the sandpaper to produce
color. (Also,caution that mud or dirt om a rock will leave colox °
traces,) Encourage the children to find aa many rocka as possible -,
T ~ that produce diffarent colors., , e :

When all the pebbles ‘have been coflected they can be sorted according
.to the color marks they make and placed in egg cartomns. Each child
“should have a sheet of sandpaper (full or half) end a small piece for

" test marks., (The -art teacher may be interested in directing this
activity.) The soft coloxrs of rock marks determine the kinds of draw-
ings best suited to rock sketching: winter scenes, Indian or pioneer

* - 1life, mushrooms, wild animals, etc. Some completed rock skatches could’

-be exhibited @s-mntivation; ' ¢

L2 > *

w

‘e ‘ Further Challangea-

r

1) Children may be challenged to expand the range and agsortment of v I
' colorq gbtainéd in the iuitial collecting trip.. Fpr example, rocks. w
whieh rredaaeﬁgxaanmma;ksmaﬁemewtremeiywhard«xo~£éndm¢namestmar%a3m—~~~ s
Children quickly recognize ehe problems of drawing pictures with ' Lo
} no ‘green pigmenc. S

LT S 186,

o . a . . B
- : PR ) - A '
" e an A L R ~ . . . . .. 5 L : R ~ H
) ] ) . L ) v " 0 . e . . - . L . oo . [
» . . oL .
. . . i - [ EEY . . e L -
1dod by ERIC. . B Lo B ) " (L . - 9 . AN . . . o -
oL a Loty ~ } e s 7 o . N R .M e .

. . 'y ) . . . . e § gy . . Lt
CORCR 1 L s 4“1: . . : o ‘e .- . T . gt F w % .=

'a.\'n,.




T Reean s TR TS TR TR ) e M A

..?

~ 1
Y
-
4
Il
*
v
\
\
L
ot
~
0
«
: ¢
'
)
?
. 3
N
"

Indians used’ finely gmund rocka to make* paiuts,' Children cgp
. use their ingenuity:to develop effective ways to.produce’ fine
- powdgrs from thelr rocks., Then, @xpmrimenm cap. b \made to
see which liquids produce the bést 'paints® en s wit:h .
powdered rocks., (An alternative would be tcf use 1112?:&1:”3! -"’\
references to find methods for making paints from rocks add *
to find ways of powdering theiyr rocks.)
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Activity #59 -—f».nmm_

CEMETkRLES - BITES ¥OR MULTI@DI&CIPLINARY OUTDOOR EDUCATION SR

~ .
. . [}
9 .o .o, . E . . L T . . Y

by Wiliiam_sor@naan . I S . LT a 3

. Focugu Learning activ tiga conducted in cemetories cdn strengthen )
<0 gtudents' gkills in obaerving, graphing, ccmputatibn, hypoth@aizing,

and problem aalving. ¥ o o _ | _ 5ff

- Cemetary activi;}ga can also ba useful in v&luea Qducation wh@n ques-
~ -tiong like these are considered: What 18 the purpase of a cemetery?”
. ~Why 1a it located wheke it i&? How do burial ‘rites and “procedures
«, . vafy among different, cultures and ralig¢0ﬂ$? How can tambagone

Ry -_f g 1nacr1ptions and aymhals be 1nterpratad? IR %xi

‘ Challanggaa Make 1n£erancas abouL language patterns, archicectural
, styled, and customs of past genarations of people by obaer?tng 1
. °  cemetery, Make inferences about ‘diseases and/ox epldémics prevalemt - .«
1n past generationa of‘®eople.f\§?tarprat symbols founﬁ o] tombatones. »

-21;' . 'ﬂ thetiala and Equipment§ e ‘“t :‘ij }

~—r

N . Crayons ox charcoal sticks - e e T
PR C 7 Large n@w&ﬁrint’papax o o o ' R T
U Maaking tape , ' - K
S ‘Hand. Jlenses R e . e L . S v
w0 Compéga :,~j - e e e e T g e
e Graph papst N . - L e
( - Cameras (optionalﬁ\ & A o !

L TR T e
’ o Haw~T0aD0ﬁIt. These aBtiyitiﬂa might be dcpa ap part qf einher:naaial o
i .- studies ox geology unita.,Smggy are almb good in the mathamatical araas
™ g of gra@hing, eatﬁmating, Qo ngf and statiatﬂcs.ml ':wgu - .
s - '1"""4; - L . RS
" A set of rules ahoulﬂ be*éétabli ad-. eﬁ&;a taking youngsters to a '\u.. - _
camécery. - (No unnecessary shouting, play, wrdstlihg ot horaeplay Cm L
‘allowed. . Monuments and.lquscaping\should not. be disturbed or defaced » oo
in any way.) It is also wisé tQ obtaid pewpisdfon for your visit, feom. . "
R the organization that OpﬂTdtéﬁ the cem&tery. : k,n BRI ..,Wp_m .
Ve _— Whan your'clasa arrivas at ‘the cendt vy» %ﬁt up, boundaries far study v
. . areas of approximately’ equal size. ~(Natural opjects like rbads, treea,
- and large monuments can be used as boundary'ﬁ%%kers.ég Assign groups of,
S _four or five youngstefs to eagh study area. MHave.each group, then study .
T . .as,many’ monpments a8 they can aﬁd racﬁ;ﬂ 1nfofmatian on Nonumapgﬂnata« v,

%5 S

sheats like this ane**

e N7 o




_ iloNUMENT DATASHEET

Student’s Name:

Name(s) on monument:

Date and place of birth: ) _ .

Date and place of death: |

- N
Age (years and months) . 4 C A

.hramilyﬂxelaxiqnshipgugiveni

Cause of death: «

Type of monument (ideutlfy the shape on the "Types of Monuments"
handout)

. 1

Size of monument (height, width depth):

Monument material:

Ingcriptions: ' ,

. > _ _ : :
Symbols'(make 4 sketch): . 7

. Direction monument faces:

r4
L 4

Signs of aging’ aé§%§r deterioration° . \
Other obserVations . o~

L
- s

.
\l

Iy A . .

After groups have colleécted data on a reasonably large sample of the

" monuments of théir study area, they can ccnﬁolidate the data., .One
© simple way to do this igkfort the information into’ age categorieg by

making tallies on a work heﬁt\}ike this ona' ‘
a-

v
[y

a . 4 ) . -'. )
' : Age Groups as Shown by Monuments
Age (Years) Male Female déqse of death (if known)
S SR S T LA | R I
6 = 10, . . . : . .

1115 * - ° .

21 - 29 . o :
30 - 39 B '. ’ / '
40 « 49 o o - :

6 io’ 'ﬁn | g . _ - .' " : .“&ﬂ#/f-

TS50 - 59 . . -
60 ~ 69 3 ~ e
70 - .79, | ' .
- 80 ~ 89 Y . L )
90 or more R K A : ‘: . o ,
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. Then have youngsters cepsider questiona.like the following;

L
2)

3)

&)

" 5)

6)

y3)

8)

. 9y

10)

bid males or feimales live iong@r? | | _ .-

" Are -therg, ethmic groupings in the cemetery? P

' contemporariea of ‘people buried there?

Which age groups have the greatest numbers of deaths?
]

Ia there an age group that had L\far greater déath rate for e
females than for males? 1f so, .why?

Is there any avidanc@ of epidemic& of disease or other calamity?

A}

Can you make intelligent guesses about the wealth ©f people: buriedU

_in your study site? ‘How? . . . . S SN

Are there differences in spelling or language styles from what yod
are accustomed to? -

i

.
-

Is- there a relationship shown between time pefiod and family size?

Where is the oldest section of the cametary? Who were some famous

by

Do most &tones face 1n the same direction? If 80, is there a
reason?

L]

iombstOne'Rubbiﬁgs An enjoyable method for recoxding data from monu-
ments is by rubbxngs. These can be done as follows' .

ag)

3)

4)

3).

6)
7).

Pick a monument with an interesting@ﬁescription of art woxk

Carefully pick auy‘moss or lichens off the area .to be rubbed.

N .
Tape a piece -of newsprint or light paper over the area to ba rubbed.
With a back and forth ntotionr rub the side of a crayon or charcoal
stick over the paper op the stond, " - o v

Do this auntil the letters or art start to appear.' 1f tpe_pépgf
rips, gaae up on the rubbing. !

. ' ©o L%
»

)
Be careful not to go over the adges of the paper ontn the gtone.

A
Practice first on a penny, tree trunk brick or’Eile wall. y

Reference Information The -following information about types of monu-

- ments and the meanings of gymbols used “might be helpful. to your atudents.

Ditto coples of the data cbuld be supplied to each group

§

r 190 ) 'l‘_. . ..‘
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.~ Lawn T&pe

Plaque

W e R s M AAR R A T s S A e e R R B e e e P

) N ) - ) :
S . ) -
o
- Eyp&a‘oE Monumentgs .
A, Crosses Any héié%f ox size and auny type of material
B. Gothic - 'Usué;;y'marble. * They had a pointed arch and waere quite
' popular into the late 1800s. The average height was
: . . ~-avound 90 em. & ' ;
) .oTe. Obelisk Normalky marble and gopied from ancient- Egypt. A verti-
’ - cal shaft up to lSO% Sometimes topped with an orb
. or other symbol. About 1890-1920, '
A ' ) _ | - / "
. o _D. . Croas~Vault _ . As sbove but had a yault roof, and no point, _
| Obelisk * U ° oy - .
.. ) } . .
" E. -Tablet "Vertical, Mo point,” to 70 cm. horizontal to 90 cp
Marble or granite with a round arch.top. Sometimes’
: M. found in pairs as the ten commandments. .
F. Pulpit Vertical to 75 ém,,average.' There was a slated top
' containing the inscription. They.wers marble ok
gran}t?,and gsometimes the top was an open book,
G, - Scroll Gran{te,-sometimeq opened out but always “horizontal.’
L. ' Average 30 em.” - . Y. - -
H. Block A granite pilece éqyetimea with a_rounded top. First '
. P started to be used around 120, ﬁeight averag& 60 cm.
~ 4 ' o . . .
I, kai@&d/Top Height 15'cm. Top is horizomtal not flat as a pulpit. -
Inscription L b .

Granite'or metal, .Flush to the ground.: Since 1940,

4

: ] " o l' \ .‘g‘l *
195 ' ~
AR -19{J£5 5 .o ,
g W ' .
le .
« e" " '
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Monument Symbols .

*

Skull - with bones or wings "Death’s Head" - death
Coffin -~ Qpen or closed - death. - '

Hour glass - Life passes

Sickle or Ax beath Grim Raaper .

Lamp of Life)s Extinguished - death/darknass
Weaping Willow -~ For ‘those left beltind. to meurn

Urn - Recelves all that is mortal ) AN

* Urn with Flame - Séﬂl'fiﬁiﬁg""kv“ SR R
Wraath - Mourning _ ) - B
Harp with’ Brokan Strings ~- No longer working‘ﬁ

Flower Bud - To bloom in heaven, death of a ‘child: = -

Lamb - " Innocence, death of a child . - .
Cornucopia ~ Full of life, death of a chiId o - ‘
Broken Flower ~)L1fe cut in full bloom, death of a- child

Croas :
Bixd ’ Symbols10f Christianity ' ‘

Dove
" Charubs , E S i .
Vine - Christ is vine, Chriatiané are brancﬁes
Hand pointing.up - Gone to hea&gﬁ | _ :

'Laurer - -Victory - o - .

LY

Furthqr Challenge* Interview some senior citiaena regarding their
livés and any information they can provide on past disasters of the
town. Ask "How has the town, county, counﬁry, Wbrld changed since
yot Were my age?"

N . .
® . B b, : R
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/ ) ., Activicy #60
CREATIVE QUTDOOR EXPERIENCES,K FOR PRIMARY CHILDREN .
. N A |

.
t [
)

?
. °

/-

.Fochaf' Enjoyable outdoor aétivities for primary Youngsters can cut

across disciplinary lines. In any one activity kids may be lgarning

.science, developing language skills, and learning how to work while
zerating with others. They can also learn to use*Imagination to 3

make the outdoor world more fascinating

. “*ﬁhaiienges:*'Tnvent'ﬁtories based on cloud formations, -Carefully ---
" listen to all the sounds of an outdoor enviromment. Find solutions

to "Treasures of Nature" challenge cards. Experience an outdoor color
hunt. Find out what it is 1ike to experience the world while blind-
folded. Write an environmental riddle.

«

Mageriala and Equipment. .‘,' .

. . . ’ [y

.

) Notépaper and pencils

Felt or comstruction paper squares in a variety of colors
Blind@olds

. 1 X - . A :/ -~ | %
_ Homep~D0*It: Here are some activities I have found siccesgful at the

Kw2‘level°

Cloud Mythologj~—Divide children into groups and have them estgblish a

leadey for each group.. Have each group move to a difﬂgrent_araq of -

it S " e ad

A

your school "lawn. The youngsters.can then- lie on their backs and observe : ; .

the clouds above. Each group should try to visualize people, animals,

‘or objects in the clouds they observe. Then they can invent a story

about what they see,.and present this later to the entive class.
Sounds of Silence--While lying on their backs in a pleaaant‘outdeor
environment, have children close their eyes for five minutes. During
this peried they should try to listen o all the .sounds they can hear.

While doing this, they can think abogt these questions.

\ -
1 What/produces loud sounda? Sutt sounda?

2) Which sounds are. happy? Which ones ar&~sad?

‘3) Which sounds are man-mada? . ‘ .
4) Which sounds do,you like7 Dislike?

5) Do you hear sounds ydu have never heard bgfore? .

B {

An enjoyable class discussion may follow as children share their listen-

ing experiences. - | . o L
a . *
* . (.k ) . . - . N ¢
goe S ¢
, e s _
. | : . . . .\ .
. . ’ LI
; , ' e 198, .
)s- *2 . - ' [N
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. Treaaures of Nature--Write the names of d1f farent: natural objectg and
' organisms on cardas. Give groups of shildr@n one or more cards and
challenge-them to find sxamples of what's written on thelr ‘cards.
Here are some samples of challenges for the cgrds: )
- Find a blue feather. o
- , «. Find something that crawls. ' .
oty . Find something that is wrinkled. o, ‘
B %iliyh Find something red thdt is not manmade, o
v- AT Find something that' fs both hard and aoft.
o 'Find something that is changing. .
e . ... Colox Hunt--Place pi___eq.@s.of:_f@.l_!:._gr.. construction papex in a variety of -
' colors on the ground. Send children off to find both naturil and man-
made objects that match the-colorg. When they find a\colored object, . .
Lhey place 1t on the matching.felt-or paper. .
This is an eepecially good activiLy during fall in arnpas having broad- '
leaf treea with leaves that changa color. -7

“~ ”

. ' Y *
_ o }ou’re My Fyes—HObtain enough blindfolds so you have one for-each padr.
- , " of ghildren. - Have children work together in pairs and take blindfold

‘walks. Ona child is blindfolded and is led by the other to touch
plants, pebbles, seeds, pavement or any other non-harmful objects
available in the local environment. After a short time ‘the kids
. reverse roles. ) . o L
. . : °o #: _
Afterwards have children share their feelings about the eXpétience, Did
.. objects seem different, £right¢n1ng, or more interesting when experienced
+ “while blindfolded? Did you trust the boy. or, girl who led you around? '

Were you more aware of soupds or smells than usual?

- Envirornmental dedl@a»mDivide your class into groups and have each group -
T survey a study site to find a living organism gr some non-livihg object

' that they feel 1s intevesting. Each group keeps secret its choice and
~magkes up-a riddle about it. When all groups have accomplished bhis, the
entire class gyalks to the. various areas where groups found their selected
datural’ objects ovx organisms. At each site a group presents its riddle,

. and kids try to guess the answer. Here is-an example of this sort. bf
e riddle: - ¢ . ' '

. .
! T ’ : PN . & - -
K . S .

. . \ v
. I live in the ground. .
SR , I have short brow:}( fur.
' o 1 am about as long as your hand. ~

O T run in .tunnels under the ground .
\ > _ - What am 1? »

1 R »-

e ' (Answer. a mole.) o . )

- ce R : - : .- . o
How Do We Feel? At the end of an outdoor activities session, I have

_ youngsterd join hands and. form a large circle.-aThen I instruct then
.", % to close their eyes for one minute and think a "happy thdught' abeut

' the best thing they feel has happened in our outdoor session. Aftey
opening thegir eves, boys and dirls share their thoughts with the rest
of the le 8, 'Qli& helps .us [intsh on a pleasdnt and paﬁitive note, \

B R 1990

) Lo

. b.' - . A . . % LN . » . . \

- o
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-oany age level.,

_ Paper orxr cloth bags (for optional challenge)

-while you are blindfolded

2How-To«Do~It. Visit an outdoor study site wi

. o

”Activity #61
SENSORY AWARENKSS CIRCLES

by Alan McCormack Co . . . _— o

U S
-~ . n~ " . -

Focus:’ Most people,'kids included, Spendlmost of théir time in a state
of vague awareness of the world arcund. Many rarely take timé .to veally

explore .even a small portion of the world with full altention and appli-

cation of 411 the senses. So, an. experience in total-immersion observa-
tion of some common object can be

Challengg Totally chserve an objec so that you can identify .dt even

Mauerials and Equipmant-

study area

¢ 1 .

yout -class (any placd
will doX. Decide upon sdme group of similar o jecta\fqund at the site

. to use_for this activity (rocks,ﬁpine cones, corpcobs; trep leaves--

almost anything will do as long as ‘the objects show some variation and:
the aupply‘is adequate for each youngster to have ond) .

‘ D1vide the class into groups-of.8ix to eight_atuden s. FEach group then

forms a circle, and the kids sit on the ground. Eack youngster id given
one object to totally observe during a five-minute allotment of time.

‘Then, all objects are placed in the center of the circle and mixed

together randomly. Kids in each circle put on blindfolYs, pick objects
from the pile, and pass thep around the circle until\the\ think they -

rtﬁwhile for almost any parson of

fa

have found their M"own' object. (It may be wise te have kidsg.write °

their initials on their object before putting on blindfold wmthus ‘avoid-
ing arguments later.) When everyone feels certain he/she hds found the
correct oBject, Yremove blindfolds, You and the kids-may be ‘amazed at
how well they can observe and find the objects when a trye e ort is v
made at careful observation, . 'gy -

<

Furthgr Challenges: : o . \ o

\

“

_ . '
~ 1) "~ Put single objects in paper and cloth bags. Hava each studen

observe oneg of thase through sense of touch only, Then put al
objects in' the center of the sensory awvareness circle and see \

RS they can identify their object through vision alone. j_
;\h

T2 "Most people see'but do not observe. Discuds chis statemant w

.

kids after partidﬂpatien in sensory avareness Lircles. . \'

’ . * 4 - ' et . v \
. . . . . A . .
v - " . r . - [} <4 y

’ ° ‘ | ‘l‘ 1962()(" ’ .'- o ) - .' .r.\.

gt

AT AT R e R e



et T AN b T mdn AT skl w8 e e N T TR teTemTam oSS R hIm mea R R T T A
. -
.
. o r
- . .
* ) 4 -~
. ‘
.

s ® . L v (IR Y

. ~ a

L

-
P — L . - - - - - - - - - - — e & - % 3 SRR N W
¢ \ . . ' ’
L4 .
1
. . .
' . LY
. . ] ’
~ . - a - ¢
N -
Ed
- . -~
13
.
)
. ' Y s N ’ !
-~ - -
.
L} . - *
2 i
- o
l
)
A} . . L]
. ( .
N Y
\ . o
4 .
. . . M .
. \ .
[

Uy .

-

.
!
t
'
2
-
.
.
N
PR
7

-
-
e i

A ruText provided by Eric . . .. " - - R . . ) . . B .



LI

' o Y . ' ’ ’

I Activity #62

_'THE OUTDOORS AS A SPRINGBOARD FOR WRITING

. . -
v . ’ . .

. " .by Joseph Abrubcsto ‘ ' . . B C

r

«r*

’

Focus: The.lmpr@vemant of writing skills is_qn igportant component of ¢
elementary school language arts experienceé., Outdoor science activi~
ties can provide many opportunities for children to become intarested
' in expressing themselves through wrixing' +&nd, they can-make the -
- writing more fun and relevant to actual, rather than vicarious, exper—
« ‘ iencee. . *

e -— _ e Ce g e ememe e oo e P T — P - e e e m et —

-

Challenges. After outdoor activities children can:

b Write and draw posters that describe their outddor experiences.

-

‘e« Write letters to others about some facet of ?heir outdoor
experiences.. ) 3
:u Communicate observations made in the outdoora.
' A = Keep a written log of their experiences. .

-

e

{

Write a skig describing portions of their outdoor axperiencés. .

2

Materials and:Equipmént: . . - ‘ "

3{3" nger and pencil I | » g ,
A thional art supplies _ ‘ .

ro. How~To~D0*It}

_ . 1) After children visit an outdoor education-site they can write g
o’ letters to newspapers, community officials, and potential visitors
' concerning such matters as observed pollution or the encoura ement
of greater utilization of the.site by the public.

=) 2) Children can create a series of ‘pogters for ,placement on’ school
bulletin boards-that share the experiénces that occurred during
thelr outpdoor work,

& -3) Young children can be encouraged to dictate to older children, to
: _ * you, or to their parents, a story about an interesting observation
e o -or. incident .that occurred during their outdogr Wwaerk. They can use
T ~« 7 . 'the written transcription of their experiench as a source of new
vo'cabulary wordse °+ - . LDy

o < ¢ A %

L3

4) Children who participate in an outdoor field experience can|be
' - entouraged to keep an ongoing writtén log of their work. Young
) . : chdldren can be encouraged to accomplish the same end by making
N ' tape recordings of. their experiennes,
' . (" ¢ :
“w- " §)  Children can write skits qr plays that depict variousfebservations
- ' 1nd incidents Lhac took place during their outdoor @xperi@ncs.

o R0z




| 1).

3

6)

7)

12

Further Chal}enges:

12

Some children may wish to refine their written wark to the .point
at which it becomes appropriate for submission to a Bchool or *.
community newspaper. . o - '
Some cﬁildreq may enjoy adding art work to the written products
that result from gheir outdoor experiences, Such illustrated
written materials can then be used for bulletin bodrds, school

. displays and even as ''gift" books for parents,

\ -

Py . *
.

Write a rhymed and unrhymed boéﬁ about somethihg you observed during -
~ your outdoor work. Which poem do you like best? Why?

. . . . e ( . i + "\
Write a short story ‘about a liking thing in the outdoors that
receives the magical power to observe and talk to humans who come
to visit an outdoox arepa. What would the plant or adifmal say?

* What questlons might it ask of the person who 1s writing?

4 4
»
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. .. . ROCKS~INBA-BOX | N | o N
' . by Hilma J. Smith : e ~ .. T fhf L
' , . : C o o . . 4 .
Focus: An activity to open a young child's eyes to the fact that thﬁr@ ' J;:&
are many Kinds of rocks, Any place whefe small rocks can be found {ia T
suitable. Knowledge of geology is not n@cassary for either the child L
or the adult in charge.’ . ; : o7 s .
T S C llenge: . Fill- sach compartment of an_egg cartqn with a speeific type :
) of rock you have found ] : " T
B Materiala and Equipment: . o . oo .
An egg carton for-each participant or group . S ' ’
.Small labels that cam be glued to nhe box . ' .
Penciks or peus - . ,
“ //' - "
How-To-Do~It: Af desired, have a brief discussion on rocks. What are :
. they? Why are they here? How'were ghﬁy fprmed? ng wa tell what thay R
are made of? - . T T §.‘ﬁ _’g‘ _'%. .f._a\_w

£y e . A i
Encourage the childrer to come up with "typaﬁ“?cf racka, wuch-as’ flat
rocks, glittéry rocks, round tocks, speckled rockd, -raaks ahaggg,like
animals, lucky stones.(bandad all the way around), atc. Write ®ack
type-on a label and glue iteto the 1id above a compartment’ola' R

_ Now you are ready to search for rocks to fill the cartom. A- time Limit
. ‘ can be set on this, or it can be an ongoing project. At the completion
of the activity, have the BLgHPs or individuals share what they found
+ with pthers, Have referenee books available for thﬂae who wish to know
more . « - - ] .-

. ,'j Purthe} Challenges. -

1) Use.the, "pretty" rocks in some art form--rock moblles’ Tock
collages, etgc. :

% - 2) . Select a rock shaped 1ike an animal give it a name and make up oy
- g story about it. . . :
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_games or activigties wrequirin

i . ~ N ) ‘."
) | : Activity #63
WHAT T0 DO WHEN YOU HAVE IEN MINUTES LEFT ‘
by‘Pa ricia Chilton - N - T . _
Y R ' - ' N .
Facus: Have you @ver. ﬁaken your. class dutside for'a 40-minute 1esaon,~

but ewveryone was iiniah&d 4n 30 minutga? "What do we do mnow, tadacher?"
is an all»tocwfamiliar question. . o .

]

What you n&ad to -have is a repertoire of wvery shgrt, worthwhile outdoox
pg very little preparation. Hergeare some I

~ have Tound usaﬂul"tor”tﬁﬁ

Challenge: Pafiicipate 4in an intenesting game or activity during the

1aat ten minutes of a claaa trip outdoors. \. : .
. 3 -

Materials;and Equipment: :

% ) ) | . ) L]
None required . ' oo e o j
. 1 .
How-To~Do~-1t: Get right to-one of ‘these quich~but~fun activitdes 1if
kids have finished with their major outdoor activity of the day. '"Daad
time" with’ restlgss kids can only lead to problems, :
The P@rfeat Observer Game Have kids sit in 4 large circle. Pass a

twig, leaf, rock or other qbject around the circle. As each student
receives the object, he/she states one observation of the object (using

- any of the senses) . . - *

o  \

Rulqs: ' o
1) Listen well, If ybu kepeat an observation made by someone é&ge‘you
. -are "out. o . '

2} Only observations,‘not 1nferen£e$, are acceptable.
an object's purposé, uses, or inside non«observable structura are ..
~ not observations. \

L

Pass the obﬁect around several times, Everyone will be amazed at the

' number of observations possible. o ) .

-
W

Super SozZ - Challenge students té name Qr ‘£ind something that cannot’

- be traced, in some way, back to $oil

the class help you. trace the material ‘making up the item back to soil,

Examples . - .
. - glass P y

) ‘ - co

Lo

pand = soil, 'grass

£y

1

'_leappj; shoes

W T _ i ' - 801l

L T zg{)fi, - - -

. “a . ’202,:_.. / "‘ . : :

éﬁﬁ?ﬂféd b"ﬁt”ib“x‘fgﬂ—‘lastmen—inim S

Sthtements about

-~ ) . e

When an object is suggested, have |



'. s R - , . X ‘l ) n
- %n._l@‘-_ - . _ . ) N ;:' l. ’ l \
. Tgxture De&aer&Lone ‘Have studenta gsit at least one arm's leégth : v
- o away from each other. . They then close their eyes and use thelr hande .

“I™  or bare fedt to fécl the area around thém, After one or two minutes,
agk youpgsaters to write decriptibns of the gexture§ thay felt. - .
(Instead of writing .the namas of obtijects such as soil, pebble,. stick,

\ grass, they shodld ‘describe the texture. This isn't 80 eaBy, buL it's
a good experiencae in using aﬂj@cqiv@s ) . :

Ingtant Secavenger Hunt: Whenever geing oh a fleld trip or outd@oxs for =,
* & lesson, have a set of file'cakrds with you. Eath cdrd should have |
. one of the following challenges Written on ft: '

Find soMething a bird uses for naéting matarial \ '
[, e e e F‘.anf a 3@@d . .\ ; : e e e e ‘..\ N, MU
* - Find five pleces of littor - .
Find -something that shows gigns of eroslon - o S
Find an oak leaf ‘
Find something that makes its own food
Find something red
T . Find something that is not living now and never was
Find a bird's feather , : e
Find something a squirrel would eat “~ T
‘Find something showing that nature recycles materials .
_Find something that shows change - :
Find an insect home

e 4
-

Caution kids to collect only very small quéntities-of materials, and ~
not to collect at all when doing 80 would damage an environment.
- (They can. write descriptions in this situation )

' Pass out.one card to each student and challenge thpm to meet thé | ;
-challenge within 10 minutes. Results can be discussed later back
in the claasroom. ) '

~ . ~

Ve
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Plans. for instruments your studentls. can
build to useé in.outdoor studies.

i

»
. ..
N
'
- »
L 4
.
’
[
. ‘
A Y - \
\'v
: \
’ i
el B
- ' E 5
v .
s
. -
'
. ! ' . i
: '
¢ . ..
.
2NR -
., 08
Yl oa X
.
.. Na . ) ;
Y . K 205 0
e . oo
/ o
N s
: . i :
< ’ LoV -
[ t

-
- B
<
.
-
e
'
.
e
3
‘
. a
-
.

ey b



w HYPSOMETER ,
LI . . s
- . -, {

-

A hypsometer is used for measuring heights of inaccessible objec%a'
_ (tree tops, clouds, model rockets in fligbté)atc;)u A simple one
canéba built from a drinking straw, protragtor, string apd, a wetal

‘washer or other weight. , ¥ L e %-

. . . . ' . . Y .
TowWie. gyh;psbmeter, measure a baseline (20-50 meters) from the - .
v+ 7 & base of§%$tree or other tall object you wish to measurg.y Sitde ' \
¥ through the straw ta the treetop and record the angle of}ﬁravaﬁion .
as shown:on the protractor. The angle on the protractor’is identi-
.« . ' . cal to the angle of elevation-of the, large right triangle shown in
: . ., the "Using A Hypsomerer" sKetth, %o find the height of tha tree,
plot the large triangle to scale on graph paper. Then you cam °
determine the height by simply’counting the graph paper scale e
-sinits ‘covered by the tree. ' '

+
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- 3 CESI BUG CATCHERS |

L] . N " N g . '

A\ ' -
'-m. . : K}

' It is ofxen difficulc to pick up small 1nsqgté @i%houa injuring @ = a n
them. Here are two deviced. kids can use to alleviate fht préblem. ™ . . )Y

Type 1. SLickyuside out masking‘tapa on the end of a stitk can makﬁ
“a nifry bug catcher, Geatly touch the sticky tape to a swall insect, <,
~and you've got him! The insaect can be removed from the tape by .
gently prying hin léose with a toothpick ’ . sy

LJ

o . 1 : : o
‘ h Type 2. Make two holea in\the Yop df a baby food jar. Place ‘the ~ . *
AT T T Tande of WG pieces of Tubber 6¢ plastic tabing. througn the holes, ~° " 7T T
o ‘and attach them securely with sillicone cément. Screw the 1id v N
firmly onto tha jar., _ . . :
{ ' Y - ! ,
When you inhale air through one tube, you will find the other tube
acts like a vacuum-cleaner. The air stream moving into the tube '
picks up small insects and deposits them in the baby food jar.
' (Don't worry! It would be pretty hard to guck one up .the tube )

into your mouth.) i ' .

& . . } - - , -, N
L ’ .« i ' [ . ° * )
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frictien bearing when placed on a nail fastened to a base. '
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. : - ' ANEMOMETER

An anemometer, or wind speed indicatqr, can be built from o c*tag,

wird, a cork, a short plece of glass tubing, a nail, and odén\

basa. ‘ .

Begh, construction by making c@nﬁmshaped windcups from oak " tag or
other heavy paper, Gut semlcircles from the papdr, ‘fold and join

“wwith tape as shown in the diagram. Use heavy wire to attach four:

windcups to a cork, as’'shown. Use a strong glue to secure the cups
to thg_wire.' Obtain ® short piece of glass tubing which has one

' ¢loged end (the énd can be closad’ by melting in & flamé) Tngert

the closed end of- the tubing into the carkw-~this will form a low

v

To calibrate your anemometer, paint one windcup a bright cgolor.
Hold the anemometer out of the window of a car while traveling - ,
at 10.mph. Count the number of turns ofa.the colored cup. This -

wille +give you the number of turns to expect from your anemometer

in a 10 mph wind., If the anemometer .turns twice as magy turns in
& certain wind, then you know the wind is 20 mph, and so on,

1Y

. +

o

R A




*

b

&




-

X'v—*—& m———

“@

-
..
.
w
. o
.
~.
B
.
’ -
-
<
«
, -
“ .
.

[ N e IR
. . . Y {
(Y ~ {
~ ) L f_.
/. HUMAN HAIR-HYGROMETER _

»

his device will measure relatjive amounts of moisture in the acmoﬁ p

\sphere (often called humidity). ' _ o '
To build one, use scraﬁ wood and assemble as shown to form a base.
Obtain a long clean hair and tie~it to a plece of sharpened clothes
hanger wire. Wrap itsover the dowel and attach it to the wooden L )
upright with a thumbtack. When the alr is dry, the halr shortens
and raises the pointer. When the:.air is moist, the hair absorbs \ .
moisture and ‘stretches. o | L ' L
Suggéstion: biohd hair works better tMan dark halr.” teoTTT
‘ v T S ,
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